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WITH THIS REPAIP KIT 
FOR BLACKHAWK 
HYDRAULIC CON- 
TROLS AND RAMS 


No. 19076 REPAIR EIT, Complete 
(Weight 614 lIbs.), Net Price, Each 
$26.25 f.0.b. Milwaukee. Secure 
this kit from your Snow Plow 
Manufacturer or from us direct. 


FOR QUICK, ON-THE-SPOT SNOWPLOW REPAIRS 


Snowplow operators! Blackhawk saves you time and money in repairs 
and replacements — with three ways of handling maintenance problems. 


Key to quick repairs on the job is this repair kit. What's more — Blackhawk’s nationwide 
Includes 62 replacement parts and 5 special network of Authorized Service Stations 














tools for repairing Blackhawk rams and ALL saves shipping costs and prevents expen- 
POWER-PACKER pumps. Have one of these kits sive delays on major repairs. There’s a 
at every strategic point — avoid costly delays. Service Station near you. 


2 Also “spare” pump heads now available for all Blackhawk 
POWER-PACKERS shown at right below. Carry these 
“spares” and make speedy replacements. 


AUTHORIZED SERVICE STATIONS 


BALTIMORE, MD., 1205 E. 25th St. MINNEAPOLIS, MINN.., lll So. 12th St. 
BOSTON. MASS., 158 Brookline Ave. NEW YORE CITY. N. Y.. 601 W. 47th St. 
CHICAGO, ILL., 2101S. Indiana Ave. PHILADELPHIA, PA., 


CLEVELAND, OHIO, 2044 Fairmount Ave. 
E. 24th at Chester PITTSBURGH, PA., 4917 Liberty Ave. 


DENVER. COLO,, 12th & Lincoln PORTLAND, ORE., NW 10th & Glisan Sis, 
DETROIT, MICH., 623E.Congress St. SEATTLE, WASH., 1611 Boylston Ave. 
INDIANAPOLIS, IND., 433N. Capitol SPOKANE, WASH., 1202 Second Ave. 
EANSAS CITY, MO., 1820-22 McGee ST.LOUIS, MO., 3315 Locust Boulevard 


A Product of 
BLACKHAWK MANUFACTURING CO. 
Dept. RS Milwaukee, Wis. 


BLACKH AWK 
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HE Illinois State Highway De- 

partment planned to connect 
two important state traffic routes 
with a new stretch of highway and 
a bridge. 


PROBLEM: How to finish the existing 
gap in the shortest possible time ; how 
to restore normal traffic flow on the 
highway quickly; and how to reduce 
maintenance of a 1,100-ft. detour. 
THE ANSWER was simple. The High- 
way Department specified use of 
high-early-strength-cement — and 
the contractor selected Atlas High- 
Early cement. 








JS CASE #31 
( On the job with Atlas High-Early Cement... 
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@ During and after paving with 
Atlas High-Early Concrete. Con- 
tractor: Powers-Thompson Con- 
struction Co., Joliet, Illinois; Resi- 
/ dent Engineer: Terry P. Smith, 
f Illinois State Highway Dept. 
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RESULT: The gap was opened to traf- 
fic with a minimum of delay. Days 
were saved in completing the job. 
There also was a reduction in costs 
for protection and curing. Costs for 
maintaining the 1,100-ft. detour 
also were reduced because pavement 
was opened to traffic much sooner. 


Engineers and contractors know 
they can depend upon Atlas High- 
Early cement to save them time and 
money. This cement gains working 
strength rapidly; cuts time for pro- 
tection and curing as much as 60- 
70%; produces serviceable concrete 









REWARDED FOR SPEEDING 
ON A BUSY ROAD! 


in much less than the usual time; 
and often reduces form costs by 
permitting earlier stripping and re- 
use of forms. 

Send today for interesting folder, 
“Case Histories of Days and Dol- 
lars,” which tells how Atlas High- 
Early saved time and money on 
many jobs. Universal Atlas Cement 
Co. (United States Steel Corpora- 
tion Subsidiary), Chrysler Building, 
New York City. 

Offices: New York, Chicago, Philadelphia, 
Boston, Albany, Pittsburgh, Cleveland, 


Minneapolis, Duluth, St. Louis, Kansas City, 
Des Moines, Birmingham, Waco. 
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Arrangements 
Where Equipment and Plant of This Character Are Required 
for Special Maintenance Work, the Contract, Method May Be 
More Economically Employed. This Outfit Is Preparing Hot 
Asphaltic Mixture 
By M. B. HODGES 
Maintenance Engineer, 
Texas Highway Department 
AINTENANCE procedures as well as mainten- Regular Maintenance 
M ance operations have received and are still re- The first type consists of that work which is done 


, ceiving the careful attention of highway en- regularly throughout the year by workmen directly 
gineers who are charged with this ever increasing task. under the supervision of a Section Foreman. The pri- 
Every structure or facility requires maintenance as soon mary object of this work is to keep the facility in the 
as the construction phase is completed. This is aS inevi- same condition as constructed. Many highway depart- 
table as the proverbial “Death and Taxes” and the year nents, road districts, and other similar agencies have 
1941 promises to be no exception. However, to admit attempted the contracting of this operation at one time 
that maintenance is necessary on a highway system is 6; another but, so far as we know, these experiments 
only the first step. The main problem lies in determining aye not been successful. This is attributed to the fact 
procedures to get this usually vast and diversified opera- that there is such great diversity of opinion as to what 
tion done economically. Since the writer’s experience constitutes adequate maintenance. Naturally the con- 
has been limited to this work within the Texas Highway tractor in these instances wants to hold his work to 
Department, the procedures developed here are being 4 minimum while the owner makes an effort to get com- 
reported in the hope that they may be found useful  pjete repair of all deterioration. This lack of agree- 
elsewhere. ment leads to the conclusion that the most satisfactory 

A clear understanding of the type of work involved method of getting this type of work done is by day 
is necessary before considering methods of procedure. labor forces employed by the agency owning or con- 
In the Texas Highway Department the maintenance trolling the highway. This is the method used most 
operations are divided into two groups. These are Reg- extensively and we see no indication that a change is 
ular Maintenance and Special Maintenance. probable. 
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This quarry operation near St. Joseph, Mo., in which a power 

unit drives a hammermill turning out 16 to 20 cu. yds. of crushed 

rock per hr. in sizes from 1% in. down to dust, is an example 

of a type of maintenance work on which the W.P.A. arrangement 
can function effectively 


Special Maintenance 


The scope of the regular maintenance operation above 
described is the ideal that cannot be attained practically, 
therefore, we resort to special maintenance at such inter- 
vals as are necessary to restore the highway to its orig- 
inal condition. This operation is intended to make a 
periodic restoration of the damage which is the differ- 
ence between that caused by wear and tear under traffic 
and the damage repaired in the course of the regular 
maintenance operation and also to repair damage cause 
by fires, floods, or other catastrophic conditions. 

Our observation has shown that there has been an 
increasing tendency to minimize engineering in the field 
of highway maintenance. Apparently this is due to the 
fact that some of the men engaged in this work have 
such limited conception of engineering that they con- 
sider one of the component parts such as surveying. 
structural analysis, or road design as the whole rather 
than the part. However, we believe that engineering 
is management in the broadest sense of the term and 
that nowhere is there greater opportunity for, or a 
greater challenge to management than in the field of 
maintenance. An adequate knowledge of construction 
problems is necessary for intelligent planning of the 
special maintenance projects. We have found that these 
special maintenance jobs are really small construction 
projects, the results are improved by adequate engineer- 
ing inspection and supervision. 


Administrative Procedure 


Our original procedure began with a request that all 
district engineers submit a list of proposed projects 
for their respective districts. These programs were con- 
sidered by the maintenance engineer and those jobs 
which seemed to merit priority because of traffic service 
or protection of investment were selected, subject to the 
concurrence of the district engineers. The list of selected 
projects formed a Special Maintenance Program which 
was submitted to the state highway engineer and com- 
mission for approval. Significantly, no appropriations 
were requested at this time. The commission’s approval 
was obtained as an authority to develop the jobs, and 
as an assurance that the necessary funds would be 
appropriated when investigation and planning had estab- 
lished the basis for a reasonably accurate estimate. 

This procedure represents an evolution that has not 
vet become static. Recently this department has adopted 
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a slight modification in the initial phase by eliminating 
the programming. Instead, a special fund which is 
approximately ten per cent of the annual maintenance 
appropriation in each district is set up at the beginning 
of the fiscal year. Special maintenance projects pro- 
posed by the district engineers are financed from this 
fund on the recommendation of the maintenance en- 
gineer and with the approval of the state highway 
engineer. This reduces the amount of work involving 
specific approval by the highway commission and pro- 
vides the district engineer with definite information on 
funds available for his district. 


After a project is authorized preliminary engineering 
investigation is made in the field and skeleton plans 
for each project are prepared in the district offices. 
These plans are sent to the main office for review and 
comment. The requisitions for all materials are sub- 
mitted to the Purchasing Division where they are re- 
ferred to the Maintenance Division for verification of 
the material specifications and correlation with the ap- 
proved plans. This operation is first order business since 
any delay, in handling, results in a progressive slow- 
down and loss of efficiency throughout the organization. 
The requisitions are returned to the maintenance en- 
gineer for approval-to-purchase after the bids are 
received and tabulated. This keeps the administrative 
section of the division appraised of current material 
prices and also affords an opportunity to note prices 
for materials f.o.b. the job site in the project file. These 
actual prices are used in the preparation of the Revised 
Project Estimate which is the basis for the appropria- 
tion request. The work order is issued; the necessary 
accounting arrangements completed; and the materials 
which are purchased on a ninety-day option may have 
already been purchased and carried in the stock account 
until needed on the project. 


The advantages of the original method are largely 
the same as our present procedure beyond the pro- 
gramming stage. It is our opinion that the importance 
of the planning phase cannot be overestimated. This 
includes the programming as well as the design and 
management of the project itself. The small and so- 
called “Minor Project” plans are not expensive but 
their preparation tends to establish the scope of the 
project to the satisfaction of both the field and admini- 
strative divisions before work is begun. The single 
tracing sheet, 24 in. by 36 in., is kept intact for ease 
of handling and filing, but prints are trimmed and folded 
to fit standard letter-file folders. (See accompanying 
reduction.) The review of plans by the main office is 





Herewith a type of maintenance work most effectively handled 
by the day labor” method After ditches are cleaned out the 
excess dirt is moved away. on Missouri Route 113. From 150 to 
200 loads, average 2 to 2% cu. yds., are thus handled in a 9-hr. day 
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largely for the purpose of offering comments that give 
the district offices the benefit of both the good and the 
unsatisfactory experiences on similar work in other 
districts as reported to this clearing-house. The pur- 
chasing procedure gives both divisions of the organiza- 
tion actual, rather than estimated prices. It also permits 
the comparison of the cost of placing materials of the 
same kind in the various districts and this is the only 
part of unit costs that is comparable. More accurate 
estimating and financing is a direct result. This permits 
design for the project instead of for the available funds. 
This planning enables us to use the most economical 
of a variety of construction methods which would not 
be possible otherwise, and when the project is com- 
pleted, the plans are revised to show the project as 
actually constructed. Our experience has shown that 
these final plans have more than justified their expense 
by their usefulness in maintaining an accurate road-log 
and in supplying the road life studies and State Plan- 
ning Survey with needed data. 


Special Maintenance Methods 


Since special maintenance projects are adaptable to 
rigid specification and field control, a number of con- 
struction procedures can be used successfully depend- 
ing on the specific type of work. Some of the methods 
used are described in the following paragraphs. 


Contract Maintenance.—Several special forms of 
the contract procedure have been evolved to fit specific 
types of projects. The types of work usually handled 
as regular contracts are: river bank protection work 
near structures, sand blasting and painting structural 
steel bridges, and asphaltic seal coat work. The number 
of these jobs is not sufficient to justify the maintenance 
of a construction organization of semi-skilled workmen 
within the department and they are usually of sufficient 
size to interest specialized contractors. The bridge paint- 
ing contract is the only one of these which is unusual 
since it is not possible for a government agency to 
specify a particular brand of paint to the exclusion of 
all others. We have attained the desired net result by 
purchasing large quantities of excellent paint for regu- 
lar maintenance use and furnishing this material to the 
contractor at a price specified in the proposal. This 
procedure enables us to get the specific grade of paint 
desired ; and it assures the contractor that material will 
be available when it is required. 

A second type of contract which has not been used 





Shown here is a type of maintenance work in which a _ force 
account” or cost plus” arrangement works effectively. A 12 ft., 


400 gal., distributor is spreading a prime coat of SC-2 road oil 

on an earth grade on Missouri Route 6 near Clarksdale. This is 

the first step in a light surface treatment job to widen the 
adjacent 9-ft. concrete slab 
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Representative of regular maintenance” activities is this scari- 

fying and leveling job on U. S. 160 near Lamar, Mo. Preparing 

a smooth riding surface which may be primed, if desired, in 
preparation for receiving an oil mat surface 


but which may be found desirable in the future is the 
management contract. It is a fundamental principle of 
our economic system that the tendency toward more 
efficient work continues as long as the compensation 
increases with the expenditure of effort. It is our opinion 
that since the compensation of the men who are em- 
ployed to supervise day labor projects is fixed, these 
men have no continued incentive to increase their effi- 
ciency. As a result, although the individual losses from 
this lack of efficiency are generally small, they amount 
to a considerable sum due to the large number of repeti- 
tions of the occurrence. The suggested procedure pro- 
poses that the contractor will furnish the supervision 
necessary to get the work done according to plans and 
specifications, while the owner will furnish all materials 
and equipment and pay all labor. It is believed that such 
an arrangement would enable competent construction 
men, who are without capital, to manage state projects 
to the advantage of both parties. The apparent advan- 
tages are: elimination of cost of moving equipment in, 
utilization of the state’s volume purchasing power, and 
the elimination of the necessity for social security and 
workmen’s compensation insurance bookkeeping and re- 
ports which now increase the contractor’s overhead. 
It should be understood that this is an untried method 
of getting more efficient supervision and greater econ- 
omy on small projects which are classed as special main- 
tenance. It may have disadvantages which outweigh its 
apparent advantages, but its further discussion and pos- 
sible experimental use may have some merit. 

The contract involving the use of WPA labor has 
been used successfully to further the work relief pro- 
gram of the federal government and at the same time 
conserve the state highway dollar. The essentials of this 
agreement are that the contractor will provide all neces- 
sary equipment and materials except that which is spe- 
cified in the WPA proposal. He will also furnish ade- 
quate supervision for the relief labor assigned to his 
project by the local WPA office. This labor is furnished 
without cost to the contractor but he is not required 
to use men who lack skill or a desire to work. Details 
are available upon request. 


Day Labor Maintenance.—Day labor construction 
in conjunction with the WPA has been especially valu- 
able to the Texas Highway Department. This procedure 
has the advantage of being quite flexible, since it is 
generally possible to correlate the operation of these 
projects with the supply of relief labor available. How- 
ever, these projects have the disadvantage inherent in 
all day labor work.which is the possible lack of vigorous 
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supervision. While the state highway department must 
not be considered a social welfare organization and 
must make its work in conjunction with the WPA 
financially sound, the cooperation has brought home the 
realization that unskilled relief labor is a local com- 
modity which must be utilized in constructing and 
maintaining our highways. The effective use of this 
labor has been a challenge to the ingenuity of our field 
supervisory forces in this machine age and the results 
obtained are proof that the engineer can play a leading 
role in the solution of social problems since the failure 
of work relief projects to reflect an improvement com- 
mensurate with the cost can, in most instances, be attrib- 
uted to lack of competent leadership. 


Day labor projects handled exclusively by state forces 
are the last type to be considered. These jobs frequently 
must be built while traffic continues to use the highway. 
This flexibility of operation under unpredictable condi- 
tions is an intangible advantage but it is frequently the 
determining factor. The department has enough work 
of this type to give constant employment to one or more 
small construction organizations in each district and the 
result has been the development of an increasingly effi- 
cient personnel. Unit prices have remained comparable 
to those on the same items on the smaller contract pro- 
jects. Continuous comparison gives a regular check on 
the economy of day labor operations. 


Conclusion 


The procedures summarized have been employed suc- 
cessfully where the characteristics of the job coincided 
with the advantages of the particular method used. 
However, these procedures must not be considered fixed. 
An objective attitude must be maintained if we are to 
see the shortcomings of our present methods and to 
continue to improve them. 

wv 


REGULAR FEDERAL-AID FUNDS 
AUTHORIZED FOR 1942 AND 1943 


The Federal Highway Act of 1940, which authorizes 
regular Federal-aid funds for highways, secondary or 
feeder roads, and grade crossings for the fiscal years 
1942 and 1943, was approved on September 5, 1940. 
The act is in conformity with the congressional policy of 
authorizing in advance of the period for which they are 
available the Federal-aid funds for 2 years, enabling 
the various State legislatures, many of which meet 
biennially, to plan their highway budgets with fore- 
knowledge of their approximate Federal-aid apportion- 
ments. Federal funds for other classes of road work are 
also provided by the act, the amounts provided for each 
fiscal year being as follows: 








Amount for 
Item each fiscal 
year 

Peiernl-etl Geet isi ck. satire $100,000,000 
Secondary or feeder roads........2................... 17,500,000 
Elimination of hazards at grade crossings............... 20,000.000 
National forest highwayS......................ccecesssee-s-00-+--------- 7,000,000 
National forest development roads............ 3,000,000 
National park roads.................... 4,000,000 
PO et es 7,500,000 
Public land roads.................. eon 
| eT eee 
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As in previous years, the Federal-aid highway and 
secondary road funds must be matched with State 
funds, and the grade crossing funds are outright grants 
to the States. Funds for these three classes of work 
apportioned to the States, the District of Columbia, 
Hawaii, and Puerto Rico, by the Federal Works 
Administrator. Formulas for apportioning the funds 
among the States remain unchanged. 

Section 12 of the act specifically authorizes the 
Reconstruction Finance Corporation “to cooperate with 
States to finance, or to aid in financing the acquisition 
of real property or interests in- property * * * 
necessary or desirable for road projects eligible for 
Federal aid under the Federal Highway Act * * *.’ 
This provision will enable the long-term financing of 
highway rights-of-way through cities, thereby facilitat- 
ing the early completion of necessary improvements 
that heretofore have not been undertaken because of 
the lack of sufficient current funds to pay both right-of- 
way and construction costs. High right-of-way costs, 
in many cases amounting to several times the actual 
construction costs, have retarded improvements to 
main routes through cities needed to eliminate traffic 
congestion and attendant danger and delay. 

Section 19 of the act provides that: “In approving 
Federal-aid highway projects to be carried out with 
any unobligated funds apportioned in any State, the 
Commissioner of Public Roads may give priority of 
approval to, and expedite the construction of, projects 
that are recommended by the appropriate Federal 
defense agency as important to the national defense.” 

Under this provision of the law it should be possible 
to make an immediate beginning on the strategic high- 
way program. A system of 75,000 miles of main high- 
ways has been selected by military and naval authorities 
as highly important for definite strategic reasons. 
Many sections of the system are already in satisfactory 
condition but there are also numerous substandard 
sections. Replacing weak bridges and widening and 
strengthening road surfaces and shoulders will be 
important parts of the work. The program is aimed at 
the elimination of critical weaknesses and restrictions 
on main highways.—From Public Roads. 


TRAINING ENGINEERS FOR DEFENSE 


Dean S. C. Hollister of the College of Engineering, 
Cornell University, has been appointed regional adviser 
for the state of New York outside New York City on 
the new national program for Engineering Defense 
Training. Congress recently appropriated $9,000,000 for 
special engineering courses at the college level, to be 
given at Government expense. The objective is to train 
30,000 students with technical backgrounds to meet fu- 
ture needs of both industry and government in carrying 
out the defense program. The educational program will 
provide full time, part time, and evening classes. 
® Vv 


OHIO CONTINUES MONDAY POLICY 


Because of the necessity for uninterrupted time for 
the transaction of departmental business, the policy here- 
tofore in effect of reserving Monday each week will 
again be made effective January Ist, Hal G. Sours, direc- 
tor of the Ohio department of highways, has announced. 
This program, Mr. Sours said, “should react beneficially 
in the interest of representatives of firms having business 
with the highway department, and in the best interest 
of the public.” The policy will affect all business in the 
offices of the director, chief engineer, bureau heads and 
others within the department. 
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REVIEW OF TAR ROAD CONSTRUCTION 
IN 1940 


A Summary of Standard Practices and Developments 


AR ROAD construction in 1940 showed improve- 
TL ment in many construction practices, as well as 
improvement in uniformity in tar specifications. 

The tar specifications most generally used during the 
past were those of the American Association of State 
Highway Officials. While other specifications were used, 
they varied for the most part in minor details from 
those of the A.A.S.H.O. The specifications of the 
A.A.S.H.O., recently adopted by the Federal Specifica- 
tion Board, are given in Table I. 

Some few Atlantic Coast States, in a desire to better 
control the use of certain crude tars and to assure more 
uniform results, used special specifications for tar grades 
RT-1 to RT-6. These specifications varied from the 
A.A.S.H.O. specifications in that they called for (1) a 





Construction of Tar Stabilized Shoulders 


By A. R. TAYLOR 


Consulting Engineer, Tarmac Department 
Koppers Company, Pittsburgh, Pa. 





Road Widened With Tar Stabilized Shoulders 


higher minimum specific gravity limit, (2) maximum 
and minimum distillation limits, and (3) sulfonation 
factor limits for those fractions of distillate up to 300° 
C. and 355° C. 


Subgrades 


More attention is being paid to the design of the 
subgrade than in the past. This assures higher bearing 
power of the subgrade, thus permitting the use of 
lighter bases and eliminating the expense of building 
thicker and more costly types of pavement to help over- 
come poor subgrade conditions. Improvement in the 
subgrade may be accomplished in various ways, such 
as (1) greater care in the selection of the soil to be 
used for the subgrade, (2) when the subgrade consists 
of a clay soil, by adding and mixing sand, screenings, 
and other material to improve its bearing power, (3) 
by the addition of a “lift,” or layer, of soil added to the 
subgrade in depths up to 15 in. or more, and (4). by 
stabilizing the soil with tar. 


TABLE I. 
AMERICAN ASSOCIATION OF STATE HIGHWAY OFFICIALS’ STANDARD SPECIFICATIONS FOR TAR 














Engler Sp. Visc. at 50°C......... 
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Consistency 
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Total bitumen, % by wt........| 88+] 88+] 88+] 88+] 83+] 83+/ 78+] 78+] 78+ 75+ 80+ 80+ 
Water, % by volume.......... .....| 2.0—]| 2.0—]| 2.0—]| 2.0—| 1.5—| 1.5—]| 1.0—- 0 0 0 0 0 1.0— 1.0— 
Distillation, % by wt. 
; |)... eee 7.0—| 7.0—-| 7.0—| 5.0—| 5.0—| 5.0-—-| 3.0—-| 1.0— 1.0— 1.0— 1.0— 1.0— | 2.0-8.0 | 2.0-8.0 
4 ST ES A Se CO a TERT EAE, RR) ae: CNS ee smeamcaa 5.0+ 5.0 
» | 9, * RET PRR ERE CR SUE RES DEER ER RS RR Ss Se 8.0-18.0 | 8.0—18.0 
UII li itectintidetatpacenintiiensa 35.0—| 35.0—| 30.0—| 30.0—| 25.0—| 25.0— | 20.0—| 15.0—| 15.0— | 10.0— | 10.0— | 10.0— |................J.0.... 
|: SERITERT 45.0—| 45.0—| 40.0—| 40.0—| 35.0—| 35.0—| 30.0—| 25.0—]| 25.0— | 20.0— | 20.0— | 20.0— | 35.0— 35.0— 
Softening Point of 35-03 y-co 
Distillation Residue. °C. .... .| 30-60 | 20-66 | 35-60 | 35—60 | 35-65 | 35-65 | 35-65 | 35-65 | 35-65 | 40-70 | 40-70 | 40-70 40-70 40-70 
Application Temp................... 60 to 125°F, | 80 to 150°F. | 80 to 150°F. 150 to 225°F. 175 to 250°F. 60 to 120°F 
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Drag Treatment Being Mixed With Maintainer 


Soil Stabilization With Tar 


When stabilizing soils containing a high percentage of 
200-mesh material, or if this class of material is par- 
ticularly active, it is advisable to add sand, screenings, 
gravel, or similar material to improve the quality of the 
soil to be stabilized. The admixture of aggregate not 
only reduces the quantity of tar required for stabiliza- 





Light Surface Treatment Over Gravel Base 


tion but also helps assure successful stabilization. The 
percentage of aggregate to be added should be pre- 
determined by laboratory tests, as well as the grade and 
amount of tar to use and the amount of moisture re- 
quired for mixing and compacting. 

The tendency has been to add only sufficient water 
to assure proper dispersion and to compact the admix- 
ture at as low a moisture content as practical. Even 
though maximum density is not obtained at the time 
of construction, additional compaction will occur under 
traffic. This being the case, the mixture may be com- 
pacted when the moisture content is under the optimum 
for maximum density. 

Some soils stabilized have fallen in the category of 
sand-clay or top soil, some of which have contained con- 
siderable gravel. Such soils can be mixed with tar with- 
out water, and when soil is of such a character, water 
should not be used unless it is absolutely necessary for 
proper dispersion of the tar. When water is added for 
mixing, care should be taken to see that the mixture is 
compacted at the lowest moisture content practical 
under the circumstances. 

The grade of tar used for soil stabilization ranges 
from RT-3 to. RT-6. Naturally the lighter grades of 
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tar are easier to mix than heavier grades and should 
be used with soils containing a low moisture content 
or a high clay content. The normal amount of tar re- 
quired for stabilization ranges from % to % gallon per 
sq. yd. per inch of depth. When more tar is required 
to properly stabilize the soil, it is usually more econom- 
ical to add and mix aggregate with the soil. When less 
tar is required, there is a question about its value in 
such small quantities as a water-proofing medium. 
The sheepsfoot roller has been most generally used for 
compaction, but if the soil contains any amount of large 
sized gravel, it may be found advisable to dispense 
with the sheepsfoot and use a pneumatic tired roller for 
compaction. When sandy soils are encountered, the 
sheepsfoot roller will compact only to within one to two 
inches of the top, so that final compaction is best accom- 
plished with a pneumatic tired roller. In clay soils, this 
roller will compact to the surface, but the sheepsfoot 
marks on the surface must be removed by shaving the 
top with a blade grader, maintainer or other suitable 
equipment. The surface is then finally consolidated with 
a pneumatic tired roller, although in some cases a flat 
wheeled roller is used 
for final compaction. 
After compaction, the 
surface is given a tack 
coat of tar and cov- 
ered with sand. While 
this tack coat will 
handle traffic satisfac- 
torily for a period of 
a month or so, the 
stabilized base course 
requires an adequate 
wearing surface to 
handle permanent 
traffic requirements. 


Probably one of the 
greatest mistakes 
made in soil stabiliza- 
tion work has been to 
construct a stabilized 
base course of too 
little depth. Unless 
very good drainage 
and subgrade condi- 
tions are encountered, it is not advisable to construct 
such a course to a compacted depth of less than 6 inches. 
It is unreasonable to expect that a 4 or 5-inch stabilized 
base course is adequate under conditions where a 6 or 
8-inch stone or gravel base is considered necessary. 





Road Mix Graded Aggregate Type 
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Power Shovel Used for Mixing Bank Gravel With Tar 


Stabilized bases can be used economically and to ad- 
vantage for widening old roads. The soil is bladed on 
to the old road surface and mixed with the tar, after 
which it is bladed back into the trench where it is com- 
pacted, tack coated, and sealed. 

Wearing Surfaces 

Che type of tar wearing surface best suited for any 
particular road depends on several factors. The most 
important of these are the type of subgrade, aggregates 
available, type and depth of base course, traffic require- 
ments, and the cost of construction. All wearing surface 
types, from light surface treatments up to the more 
expensive plant mixes, have proved successful under 
varying conditions. A discussion of current construc- 
tion practices for the various wearing surface types 
follows. 

Surface Treatments 

There are any number of different types of surface 
treatment that have proved both satisfactory and eco- 
nomical under varying conditions. Surface treatments 
may consists of single to triple applications of tar. 
Some are covered with coarse aggregate, some with 
fine aggregate, and others with a combination of coarse 
and fine aggregate. Some treatments are dragged and 
rolled; others are not. Dragging in some cases is done 
with light broom drags to distribute the cover material 
evenly, while in other cases the drag is used to mix 
the aggregate and tar, and to build up and level uneven 
surfaces. 

Light treatments consist of either single or double 
applications of tar. Grades RT-2 to RT-6 are used to 
protect the road surface from the abrasive action of 
traffic and to eliminate the dust nuisance. Such ap- 
plications are usually covered with fine aggregate that 
is locally available. These treatments lend themselves 
admirably to broom dragging. Light treatments are well 
suited for treating bases of questionable strength. If 
the treatment fails, the surface may be scarified and 
mixed with the base material without much loss in 
investment. If it holds up satisfactorily, it may be built 
thicker by the addition of a more viscous grade of tar 
and coarse aggregate. 

Heavier treatments should be used for surfacing stable 
macadam, gravel and similar bases. Under such condi- 
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Roads and Streets 


tions the double or 
triple application 
treatment should be 
used. For the first ap- 
plication, a light tar, 
grades RT-2, 3, and 4, 
is used for priming 
the surface. The quan- 
tity of tar required de- 
pends on the condition 
of the base course. 
Open or loosely bound 
bases require a heav- 
ier application of tar 
prime than for a 
tightly bound base. 
The tar prime is gen- 
erally applied at the 
rate of %4 to % gallon 
per sq. yd., and is not 
covered unless traffic 
has a tendency to pick 
it up, in which case 
it is covered with only 
sufficient aggregate to 
prevent picking up. Hot tar is used for the second appli- 
cation and is generally applied at the rate of 0.3 to 0.4 gal- 
lon per sq. yd. and covered with 34-in. to No. 8 aggregate. 
The use of hot tar for the second application permits 
the use of larger sized cover material, builds up the 
surface to a greater depth, and gives a resilient wear- 
ing surface that requires a minimum amount of main- 
tenance. In addition, the hot tar sets up immediately, so 
that the aggregate is held firmly in place, resulting in 
a minimum inconvenience to traffic. In the past few 
years there ha sbeen an increased tendency to vary this 
treatment by adding a third application or seal coat of 
tar and cover material. The seal coat may be either 
hot or cold application tar, applied at a rate of 0.2 to 0.3 
gallon per sq. yd. covered with fine aggregate such as 
%-in. to No. 8 or No. 4 to No. 16 aggregate. The fine 
aggregate is used to fill the voids in the large sized 
aggregate spread previous to the seal coat. The addition 
of the seal coat gives a particularly tight, dense, and 
yet skid-resistant wearing surface. It is not unusual for 
such treatments to go four to six years before requiring 
a retreatment. 

Drag surface treatments consist of 30 to 60 Ib. of 
aggregate mixed with either heavy cold or hot applica- 
tion tar. These treatments are usually used for leveling 
old surfaces that have become uneven. Rough surfaces 
will ordinarily require a 50 to 60-Ib. treatment. This 
type of treatment is usually given a light seal coat, con- 





Finished Surface of Tar and Gravel Mixed With Power Shovel 
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Finished Surface of Tar Sand Mix 


sisting of 0.2 to 0.25 gallon of tar and 10 to 15 lb. of 
No. 4 to No. 16 aggregate. Such treatments give not 
only a smooth riding surface but also a tight surface 
of uniform texture. 


Road Mixes 


Road mixes are used when traffic conditions are such 
that a thicker surface is desired than can be obtained 
by surface treatment, or when it is advisable to increase 
the bearing capacity of the base course without disturb- 
ing it. Such surfaces are usually constructed to depths 
of two to three inches. While these surfaces are some- 
what more expensive to construct than surface treat- 
ments, they are particularly well adapted for leveling 
and reshaping old roads, building up the edges of high 
crowned roads, and for widening old roads. Extremely 
smooth riding surfaces can be obtained from this type 
of construction. 

There are two main types of road mix—the coarse ag- 
gregate type and the graded aggregate type. In the coarse 
aggregate type the stability of the mix is dependent upon 
the interlocking action of the aggregate and the binder, 
whereas in the graded aggregate type the stability is 
obtained from the greater density of the mix. The 
coarse aggregate type requires thorough choking and 
sealing to obtain a tight texture surface, whereas the 
graded aggregate type only requires a light seal coat 
to give an exceptionally tight surface. In both the coarse 
and graded aggregate types, mixing may be done with 
blade graders and maintainers, traveling mixing plants, 
power shovels, or stationary plants located adjacent 
to the project. Some graded aggregate types of road 
mix are constructed with new aggregate, whereas in 
others the old road is scarified and the aggregate in 
the road is utilized for the mix. 

When the aggregate has to be shipped in, or when 
traffic is such that particularly stable surface is desired. 
the coarse aggregate type of road mix is used. In this 
type of construction best results are obtained from the 
use of hot tar, grades RT-7, 8, or 9. During the regular 
construction season no difficulty will be experienced in 
mixing when using these grades of material. However, 
if the work is done in the early spring or late fall, when 
the temperature is low, grade RT-6 should be used. The 
most important item in the construction of this type of 
surface is that the mix be thoroughly choked with small 
aggregate. Usually 3%-in. to No. 8 or No. 4 to No. 16 
aggregate is best suited for choking, and in some cases 
it may even be advisable to use a coarse sand for this 
purpose. After thorough choking, a second application 
of tar is applied and covered with %-in. to No. 8 or 
No. 4 to No. 16 aggregate and uniformly distributed 
on the surface by means of broom drags. After rolling, 
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the seal coat is applied and covered with 3%-in. to No. 8 
or No. 4 to No. 16 aggregate. This method of construc- 
tion will give a tight surface that will not require a 
retreatment for several years. 

When suitable bank gravel or similar aggregate is 
locally available at low cost, the graded aggregate type 
of road mix is more economical. As suitable gravel can 
often be obtained in banks at little cost, the main ex- 
pense involved is digging it out of the gravel bank, 
loading in trucks, and hauling to the job. In this type 
of construction close attention must be paid to the 
gradation of aggregate and the grade and amount of 
tar used in the construction. While the gradation of 
gravel can vary considerably, nevertheless it should be 
uniformly graded from coarse to fine. Tar grades RT-6, 
7, and 8 are mostly used for this class of work; and it 
has been found advisable to use the heaviest grades of 
tar that can be readily mixed with the aggregate. A 2-in. 
compacted surface will normally require from 1.0 to 1.2 
gallons per sq. yd. for the mix and 0.2 to 0.3 gallon 
per sq. yd. for the seal coat. Unless the gravel has to 
be screened and graded, its cost is low, so that under 
the most favorable conditions its cost is little more than 
that for one of the heavier types of surface treatments. 


Tar-Sand Mixes 


Another type of road mix used in sandy sections of 
the country is the tar-sand mix. Such construction is 
sometimes referred to as soil stabilization, but actually 
it falls more in the classification of a road mix, as the 
tar is used to bind together the particles of sand, rather 
than to waterproof them as in stabilization. 


Tar-sand mixes are used mainly for light traffic roads 
where the existing material is sand, and the drainage 
is good. In such construction it is advisable to use a 
well-graded coarse sand, but if such is not available, 
either coarser or smaller sized aggregate should be 
added in order to give a well-graded material. When 
the sand is predominately one size, and particularly 
when the sand particles are round, it is difficult to 
construct a firm, stable mix. If the sand is fine, the 
percentage of tar required is high, so that it is more 
economical to mix coarse sand with it. This not only 
reduces the amount of tar required, but also gives a 
more stable mixture. However, the grade of sand avail- 
able and the cost involved should determine whether 
or not it is advisable to add aggregate. 

Before starting such a project, samples of the sand 
should be analyzed for gradation, percent of silt, loam 
and clay, and to determine the stability of the proposed 
mixture. As a rule, the presence of loam and silt in 
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reasonable amounts aids the stability of the mixture, as 
it acts as a filler. A special grade of tar having a specific 
viscosity of 12 to 32 at 60 deg. C. is used for this type 
of construction. For a 6-in. compacted depth it usually 
requires from 2% to 3% gallons per sq. yd., applied 
in successive applications of 0.3 to 0.4 gallon per sq. yd.. 
excepting for the last two or three applications, which 
are often applied at a rate not exceeding 0.15 gallon 
per sq. yd. After each application, the tar is mixed 
with the sand by means of disc harrows. After approx- 
imately 1% gallons of tar have been applied, the entire 
width of the road is plowed to obtain a uniform depth, 
and then mixing is continued with harrows. At this 
point, 3 to 4 in. of the mixture is bladed into windrows 
along the edges in order to expose the lower part for 
the better application and mixing of tar. The applica- 
tions of tar are continued and mixed with harrows and 
blade graders until the required quantity of tar has 
been added. 

Next the material in windrows along the edges of 
the road is bladed back over the mixture and again 
plowed to uniform depth. This is followed with light 
applications of tar, mixed to a depth of 3 or 4 in. with 
harrows and a maintainer until the total amount of tar 
has been added and a uniform mix is obtained. The 
surface is then shaped to proper contour, and after the 
mix has hardened sufficiently, it is rolled with a 5 or 6- 
ton tandem roller until a smooth and even surface is 
obtained. 

Approximately one month after construction, or when 
the mix has set up hard and firm, it is given a seal coat 
of hot tar, and aggregate. 





Spreading Binder Course of Hot-Lay Tar Concrete 
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Showing Surface Texture of Both Bottom and Top Course of 
Hot-Lay Tar Concrete 


Bituminous Macadam 


Bituminous macadam construction is used for both 
bases and wearing courses for depths of 2% in. or 
more. Little equipment is needed for this type of con- 
struction. It is essential to see that the surface is prop- 
erly choked and sealed since if the penetration course is 
not properly choked, there will be a tendency for the 
tar in the seal coat to penetrate to the bottom of the 
wearing course. The excess tar may flow to the edges, 
and, if so, the edges of the road may become flooded 
and bleed. If this condition occurs, it is due to improper 
construction methods. 


In bituminous macadam construction, tar grade 
RT-12 is applied in three applications. The first applica- 
tion for a 2%4-in. penetration course is applied at the 
rate of 1% gallons per sq. yd. This application of 
tar is covered with %-in. to No. 8 or %-in. to No. 8 
aggregate in sufficient quantity to fill in the voids. The 
aggregate is broomed over the surface to insure uniform 
choking and is then rolled. The second application of 
tar is then applied at the rate of 0.4 to 0.6 gallon per 
sa. yd. and is covered with 3%-in. to No. 8 aggregate. 
The aggregate is broomed evenly over the surface and 
rolled, after which all excess aggregate is swept from 
the surface. The seal coat of tar, 0.4 to 0.6 gallon per 
sq. yd. is applied and covered with %-in. to No. 8 or 


TABLE II. 
COMPOSITION OF MIXTURES AND GRADING OF AGGREGATE FOR PRE-MIX TAR SURFACES 





COMPOSITION OF MIXTURE 


Cold Lay Tar Concrete 


Hot Lay Tar Concrete 





Bottom Course Top Course Bottom Course Top Course 
Stone Slag Stone Slag Stone Slag Stone Slag 
5 RRR a RT-8, 9 or 10 RT-8, 9 or 10 RT-11 or 12 RT-10, 11 or 12 
nT 3.0-5.0 4.0-6.0 5.5-7.5 7.0-9. 3.0-5.0 4.0-6.0 6.5-8.5 7.5-10.0 
Mineral Aggregate, % by weight....95.0-97.0 94.0-96.00 92.5-94.5 90.5-93.0 95.0-97.0 94.0-90.0 91.5-92.5 90.0-92.0 





GRADING OF AGGREGATE 





Sieve Size Percent Passing Percent Passing Percent Passing Percent Passing 

1%” 100 100 

ig 70 — 100 70 — 100 

yy” 20 — 60 100 20— 60 100 

HK” — 85 — 100 oo 85 — 100 
No. 4 5— 2 50 — 75 5— 20 55— 80 
No. 8 O— 5 30 — 55 Oo— 5 40 — 65 
No. 20 — 10— 30 — — 
No. 40 —_ _ —_ Rae # 
No. 100 — a 6— 20 
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Tight, Dense Tar Surface Still Skid-Resistant After Three Years 
of Service 


No. 4 to No. 16 sized aggregate and rolled. This method 
of construction will give a tight granular surface. 


Pre-Mixes 


Pre-mix construction, while more expensive than 
road mix construction, offers certain advantages. The 
gradation of aggregate in the mix can be more closely 
controlled, more uniform mixes are obtained, heavier 
grades of binder are used, and long delays occasioned 
by wet aggregates are greatly reduced as the aggre- 
gate is passed through a dryer and heated to the proper 
temperature. These types of pavement are particularly 
well adapted for resurfacing and widening old roads, 
as such construction does not necessitate closing the 
road and, if open to traffic, causes less interference 
with traffic than many other types of construction. 

The two classes of tar pre-mix in use are cold-lay tar 
concrete and hot-lay tar concrete. The cold-lay tar 
concrete is mixed at a temperature not exceeding 115 
deg. F. whereas the hot-lay tar concrete is mixed at a 
temperature between 150 deg. and 250 deg. F. and is 
spread at a temperature of 150 deg. to 225 deg. F. 
A more viscous binder and a denser graded aggregate 
is used in the hot-lay tar concrete. Due to the greater 
density of the hot tar concrete, a seal coat is not re- 
quired, whereas in the case of most cold-lay bituminous 
concretes a light seal coat greatly increases the length 
of service of the pavement. 

These types of surfacing are usually constructed in 
two courses to a total compacted depth of 2 to 3 in. 
Composition of the mixture and gradation of the aggre- 
gate for these classes of pavement are given in Table II. 

These mixes are generally laid by mechanical spread- 
ers, although hand spreading is satisfactory for small 
jobs or when no mechanical spreader is available. How- 
ever, hand spreading results in greater segregation of 
the aggregate than is the case with machine spreading. 
Rolling is an important item in this type of construction, 
as it is necessary to compact these mixes at the right 
time and in proper amount if maximum density is to 


be obtained. 
Skid Resistance 


In tar construction tight, dense surfaces can be built 
without danger of their becoming slippery at a later 
date. In fact, many old bituminous surfaces that have 
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become slippery are treated with tar to overcome this 
condition. Such surfaces are usually treated with hot 
tar in applications ranging from 0.2 to 0.35 gallon per 
sq. yd., depending on the condition of the road surface 
and the amount and kind of traffic using the road. The 
general practice is to cover the hot tar with 3% in. to 
No. 8 aggregate, although in those cases where the old 
surface has flushed considerably, larger sized aggregate 
is used. The amount of cover required varies from 15 
to 30 Ib. per sq. yd. After the aggregate is rolled into 
place, it is sometimes found advisable to use a light 
broom drag to distribute the loose material evenly over 
the surface, and again roll it. Such treatments have 
proved very effective for eliminating slippery surfaces. 


Seal Coats 


In the past year or two, more attention has been paid 
to seal coats than heretofore. The trend has been toward 
their application in such a manner as to give uniform 
light colored surfaces. In the past, seal coats were ap- 
plied with varying quantities and grades of tar and cov- 
ered with any available aggregate, regardless of its size 
and gradation. This unsatisfactory practice often result- 
ed in excess flushing of the tar to the surface, causing a 
streaky appearing surface. 

A uniform colored surface can be obtained by using 
hot tar and varying the rate of application according to. 
the porosity of the surface to be treated and the size 
of aggregate used for cover material. A dark colored 
surface will be obtained when sealing with cold applica- 
tion tar. 

A seal coat will only hold one layer of cover material, 
so naturally if small sized aggregate is used, the applica- 
tion of tar must be light if it is not to flush through 
the aggregate and cause streaking. It is erroneous to 
believe that the addition of a greater amount of aggre- 
gate will eliminate this condition, as only one layer of 
aggregate will roll into the surface. Any excess aggre- 
gate whips off the surface under traffic and the tar 
flushes through to the top. 

When 0.25 gallon of tar is used for the seal coat, 
it should be covered with 3%-in. to No. 8 aggregate, but 
if the quantity of tar is increased to 0.3 or 0.35 gallon 
per sq. yd., it should be covered with %4-in. to No. 8, 
or larger sized aggregate. A greater amount of the 
larger sized aggregate is required to cover the road sur- 
face one layer thick than is the case if smaller sized 
aggregate is used. Light seal coats of 0.2 to 0.25 gallon 
of tar should be covered with 20 to 25 lb. of %-in. to 
No. 8 aggregate, whereas 0.3 to 0.35 gallon will require 
30 to 35 lb. of the larger sized aggregate. Obviously the 
larger sized aggregate builds up a thicker seal coat than 
does the smaller sized aggregate. 





Laying Tar Binder Course for Airport Runway 












Runway After Application of Top Course 


Study of the surfaces to be sealed and proper selec- 
tion of cover material according to the gradation and 
type of aggregate available will result in uniform ap- 
pearing surfaces. 


Airport Runways 


Airport runways and taxi strips are not subject to 
the same traffic conditions as highways. While the loads 
may be: just as heavy as those on a highway, the fre- 
quency of traffic is not comparable to that on a high- 
way. In the case of runways and taxi strips, large and 
wide areas are involved so traffic seldom uses the same 
section of the pavement. As a result, the wearing sur- 
face does not get the ironing action of traffic to keep 
the pavement alive as in the case of a highway. To 
overcome the lack of traffic, a runway or taxi strip 
requires a richer wearing surface, but at the same time 
stability cannot be sacrificed due to the heavy loads 
using the runway. In addition, it is necessary to have a 
tight, water-resisting surface to prevent surface water 
from seeping through the base course into the subgrade. 

Richer surfaces can be obtained in the case of stand- 
ard types of pavement by adding an extra seal coat of 
hot tar covered with fine grits or coarse sand. In the 
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Raa case of plant mixes, 
Poeueeeeee §6the extra seal coat 

Rae may be eliminated if 
the top course is 
densely graded and 
enriched with a higher 
than normal bitumen 
content. If the top 
course of a plant mix 
is made richer, care 
should be taken to see 
that it is not laid to a 
depth exceeding % in. 

When tight, dense 
surfaces are not con- 
structed, there is dan- 
ger that some of the 
aggregate in the wear- 
ing course will work 
loose. Such a condi- 
tion is not only undesirable but is apt to cause damage 
to propeller blades. A tight and enriched surface elimi- 
nates the trouble and keeps the pavement plastic so that 
it does nto crack or break excessively if there is settle- 
ment in the subgrade. 


Conclusion 


Only the more important practices and developments 
in tar road construction during 1940 have been dis- 
cussed. To sum up, we find that in soil stabilization 
work the trend has been toward the use of less water 
than has heretofore been deemed necessary for the 
mixing and compacting operations; road mixes have 
been extensively used—particularly the graded aggre- 
gate type—although in some localities blade grader mix- 
ing has been replaced by mixing in traveling mixing 
plants, in small inexpensive stationary plants, or by 
turnover with power shovels; bituminous macadam has 
been used extensively for widening old roads; the trend 
has been toward lighter colored and more uniform ap- 
pearing seal coats and the elimination of slippery sur- 
faces with light surface treatments ; on airport construc- 
tion the trend has been toward the construction of tight, 
stable, waterproof surfaces. 
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TABLE III. 
CRUSHED AGGREGATE GRADATIONS AND THEIR USES IN TAR ROAD CONSTRUCTION 
AGGREGATE Size Grapation, Percent Passine Steves (Square Orgeninas) rY WEIGHT 
Nominal Approx USES 
Size Size Size No. | No. | No.| No. 
No. Square Round 4°| 3%" | 2%"| 2° 1%" 1° %° be id %’ 4 8 16 | 100 
Openings Openings 
1 34% *-1%" | 4% *-1% “| 100/90—-100/25-60 0-15 0-5 Broken Stone Base Course 
3 2" -1" si 2 4-1" ith 100 |90-100/35—70) 0-15 0-5 Penetration Macadam-wearing 
course 
6 la |ixk—=4"1 100 |90-100|40-75 |15-35 | 0-15 | 0-5 Road Mix, Coarse Aggregate 
ype 
68 "% "-No. 8 K%"- K" a a 100 |90-100 30-65 | 5-25 | 0-5 Cover material for Double (Cold 
and Hot) Surface Treatment 
79° Ma} 10.8 % *- -| 100 |90—-100/40-75 | 5-25 | 0-5 Drag Leveling Course, choke for 
_— " . Penetration Macadam, cover 
material for Hot Surface 
Treatment over Cement Con- 
crete and Brick 
| %f-No.8 | 4*- K° 100 |85-100/10-30 | 0-10 Choke and Seal coat for Pene- 
—— ’ os tration Macadam and Road 
Mixes; cover material for 
Cold Surface Treatments 
9 |No.4-No.16| K*-No.16] 100 |85-100|10-40]/0-10 Seal coat for Drag Leveling 
rs soe Course and Airport Surfacing; 
choke for ix, Coarse 
Aggregate Type 
. _ = 100 {85-100 10-30) Screenings for Broken Stone 
10 No. 4-0 “*°-O Ae 



























































Above aggregate sizes in accordance with Simplified Practice Recommendation R 163-39, National Bureau of Standards, U.S. Department of Commerce 
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MODERN BRICK PAVEMENTS DEVELOPED 
BY EXPERIENCE AND RESEARCH 


Research Work in Progress and Various 


Construction Types Described 


country for over three score and ten years, and 
dates back to the days of Napoleon in Europe and 
to Babylon in the pre-Christian era. 

The industry has not been content to accept the 
status quo, and recognizes that research is an essential 
and component part of progress. Under the auspices of 
its national trade association, a Research Bureau was 
established at the Ohio State University Experiment 
Station in 1935 that is fortunate in having the general 
supervision of that nationally recognized ceramic au- 
thority, Dr. G. A. Bole, with Mr. H. Z. Schofield, Re- 
search Director. It is continually endeavoring to con- 
tribute information of value to paving brick production 
and, what is of greater moment, it is “searching out” 
methods of improving the utilization of the manu fac- 
tured product. 


VY country fo paving brick has been used in this 


Research 


Test Road.—In 1938 there was organized a co-opera- 
tion between the U. S. Bureau of Public Roads (now 
the Public Roads Administration), the State of Ohio 
Department of Highways and the National Paving 
Brick Association for the purpose of developing a test 
procedure capable of appraising the fitness of a given 
lot of paving brick. 

The first phase of the investigation took form during 
the fall of 1938 in the construction of a test highway 
on U. S. Route 23 in Delaware County, Ohio. This 
highway is of 20-foot width, and was constructed with 
a reinforced concrete base, a mastic cushion and an 
asphalt-filled brick surface course of 3 in. vertical fiber 
lug paving brick. The length of the project is some- 
what in excess of three miles. From the entire length 
sixteen practically identical one thousand-foot lengths 
were selected and devoted, one length each, to the 
bricks of sixteen paving brick plants. At the comple- 
tion of construction it was mutually agreed by the three 





Acceptance Test Road, U. S. Route 23,' Delaware County, Ohio, 
Constructed—1938 


By W. H. CULLIMORE 


Engineer-Secretary, 
National Paving Brick Assoctation 





Rolling Bricks on Boards, Washington Lane, Philadelphia, 
Penna., Constructed—1940 


co-operating organizations that in this project there 
existed a typically constructed brick pavement in which 
the behavior of the paving bricks of sixteen different 
plants could be observed under identical service con- 
ditions. 

Information from this field phase of the investigation 
is gleaned through periodic inspections of the bricks of 
each plant in the following manner: In each plant’s 
section, 20 ten-foot squares, each extending from curb 
to pavement center line, are laid out with chalk. These 
20 squares are equally spaced over the plant’s section 
and are staggered from side to side of the pavement. 
The inspection then is made by three persons, one repre- 
sentative from each co-operating organization. Two of 
the representatives examine each brick in the 20 ten- 
foot squares and mark with chalk each brick which ex- 
hibits a defect. The third representative counts and 
records the marked bricks. The percentage of defective 
bricks, recorded from the 20 squares, is considered the 
measure of serviceability of that plant’s bricks. Thus 
far, an inspection of the sixteen plants’ bricks has been 
made after six months of service and again after one 
year of service. Future inspections will be made at one 
year intervals. 

The laboratory phase of the investigation began at 
the beginning of brick delivery to the pavement con- 
struction site. As bricks were delivered from a plant, 
it was the procedure to pile them in one uniform hack 
extending along the plant’s one thousand foot allot- 
ment. From this hack the three representatives of the 
co-operating organizations selected three bricks at each 
five foot point, one brick at each point being assigned 
to each representative. Thus at the end of construction 
each laboratory of the three organizations was supplied 





46 


with a representative 200 brick sample from each of the 
sixteen plants. Each of the laboratories now has com- 
pleted the following tests on the sample bricks : 

1. Transverse test on 15 bricks. 

2. Five hour boil water absorption test on one half 
of each brick from the transverse test. 

3. One standard rattler test (10 bricks). 

4. Three modified rattler tests (10 bricks each test; 
standard rattler test procedure but with brick losses de- 
termined at 30, 150 and 1800 revolutions). 

4. ‘Two modified rattler tests (10 bricks each test; 
no shot charge in rattler and with brick losses deter- 
mined at 30, 150 and 1800 revolutions). 

It will be noted that each of the above tests is one 
which, in some form, has been applied as a paving brick 
test in the past. However, in this study, each brick 
entering each test was individually marked so that not 
only was the average result for the test determined but 
also the individual brick results which contributed to 
the average. Thus these tests are being searched thor- 
oughly for value. If these tests, then, are shown to have 
been outmoded by traffic change, the remaining brick 
samples stand ready for use in the development of a 
suitable test. 

At this time it is agreed that the test highway has 
not been in service sufficiently long to permit conclu- 
sions on the serviceability of the various plants’ bricks 
or to seriously attempt correlation between laboratory 
and field. However, it is felt that as this period of 
service increases, the results will increase in interest 
and value to the end that the aim of the investigation 
will be realized. 

Brick Filler—A prominent part of the work of 
the Research Bureau has been concerned with the de- 
velopment of paving brick joint fillers that are non- 
exuding in hot weather. Consideration has been given 
to cement grouts, bituminized cement grouts, plasticized 
sulphurs and bituminous fillers. Among the bituminous 
fillers, comparisons have been made between asphalts 
from different base crudes, asphalts of different soften- 
ing points and penetrations, asphalt mastics and straight 
pitches and pitch mastics. In the laboratory the proper- 
ties and behaviors of the fillers were observed and 
interpreted in terms of practicability. Special emphasis 
was given to a test wherein the exuding or receding 
tendencies of the bituminous fillers were observed by 
subjecting filled brick panels (of about one square yard 
each) to prolonged periods of simulated summer tem- 
peratures. From these tests a number of fillers were 
selected as worthy of actual pavement trial. 

In cooperation with the Ohio Department of High- 
ways and U. S. Public Roads Administration, a project 
was planned and completed (November, 1935) in which 
the entire length of one and one-quarter miles of new 
brick pavement on Ohio Route 31 in Hocking County, 
Ohio, was alloted to a test of fillers. Of these, thirteen 
were in sections exceeding 300 feet in length and eight 
in sections somewhat shorter. During construction, ob- 
servations were made to determine the practicability of 
application, including the surface removal of the fillers. 
Since completion of the pavement thorough inspections 
of the fillers under service have been made periodically. 


Two-Course Pavements 


Technical logic and practical experience combine in 
establishing the fact that the two-course design for a 
pavement structure is the most satisfactory and econom- 
ical for heavy duty traffic such as occurs in metropolitan 
areas. Such a design includes a base course with a 
wearing surface. The top or wearing surface will pro- 
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tect the base against temperature and climatic extremes, 
decrease traffic impact, check any displacement of the 
foundation, take the direct abrasive wear of traffic and 
arrest progressive breakage or deterioration of the base. 
In other words, a durable course that fulfills the de- 
mands of modern motorized traffic will preserve and 
prolong the life of the base course in a much greater 
value than represented by its additional cost. 

A vitrified brick surface is a type of pavement which 
can fully meet these requirements. 

During the last decade, much advancement and many 
improvements have been made in the manufacture of 
paving brick and the design and construction of vitri- 
fied brick pavements. 

The most outstanding of these improvements are 
as follows: . 

. Manufacture of de-aired brick. 

. Manufacture of vertical fiber lug brick with wire 
cut wearing surface. 

. Use of mastic bedding course. 

. Rolling on boards. 

. Removal of bituminous filler from surface of brick 
by use of separating agent. 


De-aired Brick.—Up to 1934, the use to any extent 
of de-aired paving brick was comparatively new, 
although the process and its product had been estab- 
lished experimentally for several years. Now commer- 
cial production is established and a majority of the 
paving brick plants are equipped to manufacture de-aired 
brick. 

In being driven by the auger machine to the forming 
cone and die, the clay mixture, broken up or shredded, 
passes into a vacuum chamber where the contained air 
is exhausted and from which the mixture is “de-aired” 
and forced through the forming cone to the shaping 
die. The clay column then goes to the wire-cutting table 
and is cut into brick sizes. Removal of air from the 
clay mixture before die-forming produces a denser 
and therefore heavier brick, reduces the percentage of 
absorption, increases the crushing and tensile strength 
and decreases the rattler loss. 

Examination of the brick texture at breaks shows a 
closer grain and an absence of laminations. Experience 
to date in paving with de-aired brick has proven very 
satisfactory and successful. 


Vertical Fiber Lug Brick—Wire Cut Wearing 
Surface——The character of present day high speed 
motor traffic and the fact that highway plans in the 
future will provide for even greater speeds has created 
the demand that the wearing surface of the modern 
paving brick must be anti-skid in character. 

In vertical fiber lug paving brick the width and length 
are determined by the dimensions of the die and the 
depth by the spacing of the wires on the cutter, thus 
providing the wearing surface with a roughened or 
deformed surface of high skid-resistant character. 

Formerly, the repressed and the wire-cut lug type 
with smooth surface were in general use and their 
preference was based on their having side lugs, con- 
sidered essential for the proper sealing and filling of 
the joints. 

However, the manufacture of brick having a wire- 
cut wearing surface with lugs on the sides and ends 
is commercially practical and this type, known as the 
vertical fiber lug, is now the most popular single variety 
in the United States. 

Mastic Bedding Course.—The bituminous mastic 


bed is generally used on two-course brick pavements, 
although untreated sand, stone screenings, rock asphalt 
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View Showing Construction—Vibrated Monolithic Brick Road— 


Ohio. Plastic Concrete Base and Center Expansion Joint in 
Foreground. Brick Surface Course Being Laid and Vibrating 
Equipment in Background 
and sand-cement are also used. The mastic material has 
the advantage of being waterproof and stable and of 
having considerable ability to bridge over cracks in the 
base. The problem is to obtain a mixture that will con- 
tain ample bitumen content, that can be prepared with- 
out expensive plant equipment and that can be readily 
handled and shaped. The specifications in general use 
for mastic bed call for a bituminous material of cut- 
back asphalt or tar in the proportions of 8 to 5 percent 

bitumen material to 92 to 95 percent fine aggregate. 

Rolling on Boards.—Rolling on boards is a more 
or less recent innovation in rolling the brick after they 
have been laid and before the filler is applied. The 
method originated in Richmond, Va., and is meeting 
with favor elsewhere. It was required on the Lincoln 
Tunnel pavement laid in 1937. It has the advantage of 
permitting the use of heavier rollers such as most con- 
tractors have on hand for sheet asphalt construction. 
The brick are uniformly embedded vertically with a 
maximum displacement laterally. The joint lines remain 
straight which is desirable from the standpoint of 
appearance. 

Surface Removal Method.—Probably the most im- 
portant improvement in the technique of building a 
brick pavement has been the method of removal of 
surplus filler material during construction. The film of 
asphalt, which remained on the surface of the brick for 
sometime after the job had been completed, was a source 
of trouble and criticism because of possible slipperiness 
in wet weather and stickiness in hot weather. The prin- 
ciple of surface removal is to find something which will 
cause separation of the asphalt from the brick. It is 
not necessary to provide a film of any kind of solid 
substance. Ordinary water would do the job if the 
moisture could be retained for a sufficient length of 
time to allow the asphalt to be peeled off. Consequently 
it is necessary to provide an agent which will cause 
the moisture to be retained to permit the asphalt to be 
removed. The following solution has proved most suc- 
cessful as a separating agent: 

Calcium Chloride—35 percent. 

Laundry Starch—1 percent by weight. 

Water—64 percent. 

The separating agent is applied after the laying and 
rolling of the brick and immediately prior to the 
application of the asphalt filler. It ig applied with pres- 
sure sprayers or whitewash brushé$, care being taken 
not to allow the agent to flow down into the open 
joints. The filler is then poured on the brick surface 
rather than with squeegee buggies as it is easier to 
remove the thick sheets or strips..No squeegeeing or 
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luting into the joints is necessary and im the case of 
partially filled areas, the surface receives a second 
application. 

When the filler has partially cooled, the surface mat 
of filler is cut clean from the brick in strips not more 
than four bricks wide by the use of sidewalk cleaners 
or scrapers. Particular care must be taken to avoid 
pulling the filler from the joints by using a sharp thrust- 
ing motion of the scraper. The final result will be a 
clean surface with joints 100 percent filled, with all 
surplus material entirely removed, leaving a non-skid 
brick surface. The salvaged material may be reheated 
and reused, but the proportion of reheated to new 
asphalt in the heating kettle should be such as to min- 
imize foaming. 

The surface removal method has now become prac- 
tically universal practice. 

Investigation by Messrs. Stinson and Roberts, re- 
ported to the Highway Research Board, indicated that 
the coefficient of friction, both rolling and sliding, on 
“A vertical fiber brick road, free of asphalt filler” was 
practically the highest of any types that were included 
in their tests. 


Vibrated Monolithic Pavements 

Improvement in modern road design and construction 
was accomplished by the Ohio Department of High- 
ways in the building of two sections of vibrated mono- 
lithic brick pavement in 1938 and 1939. This modern 
type of brick pavement, having provision for volume 
changes and crack control and utilizing mechanized 
construction methods, is meeting with increasing favor, 
particularly for highways. 

Briefly described, the concrete base is constructed in 
the usual manner, with the addition of vibratory finish 
to provide a denser and stronger slab, true in longi- 
tudinal grade and transverse cross-section. Within an 
hour or two after the finishing of the concrete base 
and installation of expansion and contraction joints, the 
brick are dropped from conveyors directly on the wet 
plastic concrete surface. A vibratory machine, specially 
designed, and running on steel side forms, then moves 
forward slowly over the brick surface, with intermittent 
pauses to prevent dragging, planing the surface to the 
true cross-section and vibrating the brick into the plastic 
concrete base. The average penetration of the brick 
into the concrete base is % inch, forcing the mortar 
up between the points from % to 1 inch. The grouting 
machine, with a chute, mounted on a frame with wheels 
riding on the side forms, deposits the cement mortar 
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Squeegeeing Cement-Grout Filler Into Joints on Vibrated Mono- 
lithic Brick Road in Ohio. One Bag Cement Mixer Mounted on 
Frame Runs Along Side Forms 
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Reinforced Brick Pavement in Springfield, Illinois—Constructed 
1940, Rolling 8 in, by 8 in. by 34% in. Brick Units 


over the surface of the brick. The initial application 
is squeegeed into the joints, and if necessary, a second 
application of thicker grout is applied until the joints 
are filled flush with the brick surface. 

The longitudinal center joint and transverse expan 
sion and contraction joints are installed throughout the 
entire depth of the concrete and brick slab, thus con 
trolling and preventing, particularly, irregular longi 
tudinal cracks which were prevalent in the old mono 
lithic brick roadways 

Typical The successful construction of 
the first two sections and the splendid performance to 
date of the brick surface under heavy traffic resulted 
in the Ohio Department of Highways awarding three 
more contracts in 1940 for the construction of this 
modern type of brick roadway. 

One contract embraces the construction of 2.4 miles 
of vibrated monolithic brick roadway on U. S. Route 
KM) (The National Highway) in Guernsey County, ap- 
proximately 2 miles west of Cambridge, Ohio. The road 
way is 24 feet in width, including special vitrified brick 
lip curbs and is being built on a 9-7-7-9 in. reinforced 
conerete base. The two lanes of roadway now being 
constructed will later serve as one side of a proposed 
divided highway. 

The other contract is a continuation of the 1939 
project in Stark County, U. S. Route 30 (The Lincoln 
Highway), starting in the town of Robertsville and 
extending west for a distance of about 3 miles. This 
contract consists of a 22-foot roadway, including special 
vitrified brick lip curbs, and is being laid on a 7-5-5-7 
in. reinforced concrete base. The project also included 
two bridges on which all exposed masonry is faced 
with brick. 

The essential difference of design between the pave 
ment on the Stark County project and similar pave 
ments built during the last two years is that the base 
section is 7-5-5-7 in. rather than the usual 9-7-7-9 in 
The difference in the construction practice consists of 
constructing the pavement slab one-half at a time. Cen 
ter joints are tied together by means of 5% in. deformed 
round steel reinforcing bars and an impressed key-wav 
in the base slab. The equipment used is essentially the 
same as that which had been used previously in full 
width work. One advantage found in the one-half width 
construction is that two complete brick dropping crews 
could be utilized, each working in adjacent slab intervals 
hetween joints. This enables the brick dropping opera 
tion to easily keep up with the progress of the paving 
mixer and several runs of 1600 lineal feet of pavement 
a day are obtained. 


Roads. 
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Reinforced Brick Pavement 


In 1931 an Illinois paving brick manufacturer in- 
stalled a section of reinforced brick pavement in the 
driveway leading to the brick plant. The brick were 
laid in a “basket-weave” manner, with three brick con 
stituting a unit. Reinforcement of 4% in. round de 
formed bars was placed at 834 in. centers, both ways, 
| in. from the bottom, and all joints filled with 1:2 
cement mortar, After the slab was completed, an excava 
tion under one side was made, creating a clear span 
of about 5 feet. An attempt, without success, was made 
to break down the slab by test trucks. It is estimated 
that approximately 30,000,000 paving brick have been 
trucked over the pavement slab to date, without it 
showing any signs of distress. 

In 1937, an additional test section, 38 feet wide and 
75 feet long, was constructed on West Grand Avenue 
in Springfield, Illinois. Instead of using standard sized 
paving brick, a larger vitrified brick unit 3% in. by 
8 in. by 8 in. was manufactured and installed in the 
same manner with reinforcing steel bars and cement- 
mortar filled joints. During three years of service under 
heavy traffic, the pavement has shown no signs of 
failure. 

As a result of observation of the original test section 
on West Grand Avenue, in 1940 the Illinois State High- 
way Department awarded a contract for approximately 
a mile stretch of this pavement to further check and 
observe the design under heavy, fast moving traffic. 

The contract extends east on South Grand Avenue 
from Wheeler Avenue beyond the city limits down old 
Rochester Road to the belt line. This will be a much 
travelled road to Lake Springfield. 

The brick units being used under this contract are 
of an improved design over those used in the 75-foot 
section on West Grand Avenue. The new brick units, 
which are 3% in. by 8 in. by 8 in., have lugs on two 
sides which act as brackets to hold the longitudinal 
reinforcing bars in place. On the same side of the brick 
units, above the lugs, are horizontal grooves to provide 
a better bond hetween the brick units and the cement- 
mortar filler. The transverse bars are supported on the 
longitudinal bars, Each brick has two longitudinal core 
holes (%4 in. diameter) through the entire length. At 
expansion joints (spaced at 50-foot intervals) a 5% in. 
smooth dowel bar, 8 in. long, is inserted in the core 
holes of the abutting brick, extending to the center of 
each of the bricks, thus dowelling the two slabs across 
the joints. A bituminous or premoulded filler is used at 
the expansion joints. Transverse reinforcing bars are 








Queens Midtown Tunnel—New York City. Completed and 
Opened to Traffic November 15, 1940. Vertical Fiber Lug Brick 
Laid on Mastic Cushion With Asphalt Filler in Joints 
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Attractive Pattern of Permanent Marker Brick of Contrasting 
Color. Highland Avenue in Baltimore City. Constructed—1940 


left out at the expansion joints. The mortar filled joints 
hetween the brick units are % in. wide, 

While this section of reinforced brick pavement is 
still in the experimental stage, it will be observed with 
much interest during the next year, to determine its 
abilitv to give satisfactory service and withstand the 
effects of high speed and heavy traffic customary on 


main highways. 


Tunnel Projects 


Vitrified paving brick is playing a prominent part 
in the tunnel svstem of highways in New York City. 
Designed to relieve the congestion on bridges and citv 
streets and to provide a fast moving artery for through 
traffic, the tunnels which have been completed and 
opened to traffic are carrying a steady flow of con- 
centrated passenger and truck traffic. The Lincoln Tun 
nel was opened to traffic on December 22, 1937, and 
on November 15, 1940, traffic started using the new 
Queens-Midtown Tunnel, The tube roadways and ap 
proaches of both tunnels are paved with vertical fiber 
lug brick on a mastic cushion, with asphalt filler in the 
joints. It is estimated that about 10,000,000 cars per 
year will use these tunnels. 


A recent inspection trip disclosed that the vitrified 
brick roadway in the Lincoln Tunnel, after three years 
of concentrated traffic, is in splendid condition and no 
repairs or replacements have been necessary during this 
period of time. 


Lane Marker Brick 


The use of brick of contrasting color for permanent 
traffic lane markers has come into prominence during 
the last five years. In some cases, double rows of brick. 
laid longitudinally, serve as a center line, but more 
often, particularly on city streets, the brick are laid 
transversely, alternating every other brick, or in attrac- 
tive patterns as shown in the accompanying illustration. 
In Baltimore City, in addition to the center lines and 
traffic lanes being defined with marker brick laid longi- 
tudinally for automobile traffic, pedestrian walks are 
defined at the intersections by installing a double row 
of marker brick across the curb and building lines. 


The installation of permanent marker brick is not 
only attractive and an aid in the steady movement of 
traffic but of more importance is economical. 
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CONSTRUCTION PRIORITY FORMULA 
AIDS DECISIONS 


A suggested mathematical formula to determine the 
order in which the necessary improvements should be 
made on West Virginia’s highways was submitted by 
the Planning Division to the State Roads Commission 
for consideration. The Division pointed out that the 
formula for priority gives major consideration to pres 
ent use of the highway in relation to the present de- 
gree of improvement and further adds that the priori- 
ties are not designed to supplant engineering judgment 
and other factors which necessarily must carry con 
siderable weight in determining the improvement pro 
gram, The priority formula, however, would narrow 
the field for judgment so that a more standardized 
basis for determining improvement can be used. A road 
could merit improvement priority in one or more of 
each of the following classifications: Surface widening, 
resurfacing, relocation and surface reconstruction. For 
instance, to establish a priority for surface widening 
a particular road 10 feet and under in width should 
carry over 25 vehicles per day. If the traffic is under 
25 vehicles per day a 10 foot surface would be judged 
sufficient. By the same token the 18 foot pavements 
which were constructed 10 or 15 years ago would be 
adjudged sufficient provided traffic remains under 500 
vehicles per day. But once that maximum traffic point is 
reached a priority would be established for that particu- 
lar road for future widening. 


A graded and drained road, once traffic reaches 50 
vehicles per day, would establish a priority for resur 
facing to at least next higher type of surface. A 
metal surface road carrying more than 100 vehicles 
per day would establish priority for improvement by a 
low-type bituminous surface. Naturally, in addition to 
the mathematical formula, other factors would be deter 
minants in the priority ranking of a particular road 
section. 

The Planning Division further states in explanation 
of its recommendations : 


“A road must be considered obsolete if the alignment 
that is sight distance, curves, and grades, presents the 
free movement of the vehicles using it or constitutes a 
danger to the traveling public. A road is deteriorated 
when it becomes rough, uneven, and dangerous and 
the cost of maintaining it in a. satisfactory condition. 
is excessive. 

‘When either or both of these conditions exist it is 
necessary to reconstruct a pavement, When the old 
pavement is retired, it means a pavement death which 
affects the average pavement life. Therefore, roads 
which become obsolete, sometimes cause an early retire 
ment of an otherwise serviceable pavement. The road 
lite study, in arriving at the life expectancy of pave 
ment, utilized all retirements including those because 
of obsolescence and the expectancies set up must be 
considered as expectancies developed on past experi 
ence and not necessarily reflecting what can be expected 
in the future. However, if construction and maintenance 
policies in the future are similar to those in the past the 
expectancies should follow the same trends. Certain 
types of pavements, of which only a small mileage has 
been constructed, should not be considered as definitely 
reflecting the life expectancy of that type of pavement.” 














OBSERVATIONS 
BY THE WAY 


A. PUDDLE JUMPER 


@ Herewith a museum piece, the 
granddad of them all. It rests in 





the yard of the Buckeye Traction 
Ditcher Company of Findlay, Ohio. 
Sent in by Bert Brumm. 
. e 
@ For making inspection of fis- 
sures, cracks in concrete and earth 
formations where an ordinary light 
cannot reach, a novel flashlight bulb 
extension has been developed. It is 
made in lengths from 6 in. to 36 in. 
This extension has a plug which will 
screw into any flashlight with the 
bulb in the opposite socket. It can 
be inserted in cracks or other small 
openings so that the light can reach 





difficult-to-get-at places. It is a handy 
device for inspectors. Being bendable, 
it can do down into intricate mecha- 
nism. It can also be made into a hook 
shape or can be fashioned into its 
own stand and set in position so that 
both hands are free to work. It’s a 
handy accessory for any technician’s 
tool kit. 


@ His car took him from his home 
to the office. 

The lift took him from the vesti- 
bule to his own particular room. 

His secretary took it down when 
he wished to write a letter. 

And he could always reach the 
telephone without rising from his 
chair. 

So naturally the great morning 
paper welcomed his views on the ex- 
hausting rush of modern business 
life —From California Public Works. 


@ Lining the sides of U. S. 77 for 
a couple of miles south of Oklahoma 
City are more advertising signs than 
I have seen anywhere in the U. S. on 


my travels. 
° ° 


@ On U. S. 77 southwest of Vic- 
toria, Tex., I noted an excellent road- 
side development or beautification 
idea. Trees planted to obscure culvert 
and bridge ends or flat views around 
curves were cut off approximately 
four or five feet above the ground. 
The lines were true and the effect 
very pleasing. 
2 7 
@ While I’m down in Texas I want 
to pass a critical remark about the 
muddy condition of U. S. 59 at the 
east side of Victoria. A pipe line sup- 
ply company has a warehouse on a 
cross road intersection and the haul- 
ing trucks cut the wide, flat intersec- 
tion quite badly, lugging mud onto 
the pavement. 
« * 


@ Another remark about Texas. 
Only this one is more complimentary. 
South of San Antonio I noticed some 
experimental stretches of jet black 
raised center line markings. It was 
quite a relief to cross or to strike as 
contrasted with the many miles of 
slippery [when wet] center line 
marking in the state. 
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q A. P. J. compliments Texas on 
that long stretch of excellent new 
concrete pavement on U. S. 281 north 
of Three Rivers and on State Route 
9 toward Corpus Christi. 

° Sd 
@ About 25 miles south of Dallas, 
Texas, on U. S. 77 is the most 
abominable railroad crossing I know. 
I travel fast as a matter of necessity. 
When I hit this peaked crossing I all 
but zoomed into Dallas. Dangerous, 
that’s what it is. 

. : 
@G Out on U. S. 30 west of Laramie, 
Wyoming, is this freak of nature—a 
wind-whipped pine tree growing out 
of a rock. The sign board attached 
to the fence reads as follows: 





THE OLD PINE TREE 


The original line of the Union Pa- 
cific Railroad passed this point, and 
pioneers say that the surveyors were 
ordered to slightly deflect the route 
to avoid destruction of this “freak.” 

It is said that early day firemen of 
passing trains realizing the tree’s ne- 
cessity for moisture, drenched the 
tree daily with a bucket of water. 

The estimated age of this rock 
bound sentinel is eighty years. 

Wonderful Wyoming Society, 
Sep. 1935. 
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q Jj. H. Dowling, State Highway 
Engineer of Florida, returned to his 
office about Nov. 26, last year, after 
some time spent in convalescing from 
an operation. With that Florida 
weather what it is that time of the 
year, convalescing must have been an 
extreme pleasure. 
7 7 

@ The close proximity of water- 
mains to the surface of this street in 
Deerfield, Ill., prohibited the use of 
pavement breakers or skull crackers. 
To break up the old 6 in. concrete 
base which had a 2 in. bituminous 
surface, the Meyer Construction 





Company used an extra-heavy-duty 


rooter and diesel tractors. It was 
feared that dynamite or a_ skull 
cracker might displace or crack ad- 
joining slabs also. 
e . 

@ This picture shows the use of 
plain coal as ballast for a railroad 
siding which was being constructed 
to a new army camp site near Hitch- 
cock, Texas, which is only a few 
miles northwest of Galveston on 





@ The Road Show before the days of the extensive use of rubber. Some difference from the Chicago Show. 


State Route 6. The division engineer 
of the Santa Fe R. R. happened to be 
present at the time Mr. Van London 
and I [“I” is Mr. M. B. Hodges, 
Maintenance Engineer, Texas High- 
way Dept.—A. P. J.] were there and 
he explained that ships returning 
from Europe had brought the coal 
back as ballast and, as I recall, it is 





from Wales. The Santa Fe had pur- 
chased it as ballast for the siding as 
it was cheaper than any other mate- 
rial which they could use for this 
purpose. The bulldozer is throwing 
the material against the ties after it 
had been dumped from cars, one or 
two of which can be seen in the pic- 
ture. You may have heard of coal 
being used as rail ballast before but 
no one around these diggings has. 


@ Nearly, a quarter of a million 
people in the states of Washington, 
Oregon and Idaho live in 2,070 com- 
munities that are not served by rail. 
They depend entirely upon motor 
transportation. 








@ Probably what is the biggest tire 
chain in the world is shown in con- 
trast to an ordinary automobile tire 
with chain on it. This outfit was at 
work on a rocky, rough grade on 
highway work near Johnstown, 
Penna. The American Chain and 





SSMS I ee 
Cable Company made this hugest of 
all tire chains which at the same time 
is a virtual protective “chain link 
armor” for the tires. 


@ Going south out of Kansas City, 
Kans., I noticed some strange traffic 
line markings. The continuous center 
line was black but on hills and curves 
the caution line for no passing was 
red. It was practically useless during 
a rain and of no value, so far as I 
could tell, at night. 


@ When one ceases to adventure, 
he begins to die. 
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NEW ROADS FOR THE 
NEW YEAR 


The stroke of midnight, December 31, 
heralds the birth of a new year. With it 
come new duties, new conflicts, new trials 
and new opportunities. New Year’s Day 
represents a milestone where we pause for 
a last look at the past and then march 
forward with confidence into the future. 
January, as the first month of a new year, 
is particularly a season of preparedness. 
The individual makes resolutions to pre- 
pare him for a better and happier life. 
The business organization takes inventory 
and makes plans to prepare for enlarged 
operation and greater profit. The nation 
prepares to preserve the rights and liber- 
ties of its citizens, while it offers broader 
opportunities to all. 

Preparedness, in this last sense, has 
particular significance for Americans in 
1941. The main energies and resources 
of individuals, industries and government 
are combined in a giant-sized preparedness 
program. Uncle Sam is burnishing his 
sword and polishing his shield. A navy 
second to none, an army tops in manpower 
and equipment, an air force to rule the 
airlanes—that is the goal of national pre- 
paredness. While the nation’s armed forces 
concentrate on training and maneuvers, 
American business plans to reinforce these 
efforts by economic and industrial mobil- 
ization, 

Capital, labor and agriculture—with all 
the units, large and small, that make up 
these major classifications—must present a 
united front in support of the American 
way of life. There can be no more appro- 
priate time for planning the contribution 
each group must make to the national wel- 
fare than this month of January. Serious 
consideration will, therefore, be given to 


the role of roads in the nation’s prepared- 
ness program when the American Road 
Builders’ Association meets for its 38th 
annual Convention in New York City, 
January 27-31. With “Roads for Defense” 
as convention theme note, the nation’s No. 
1 highway organization will map its future 
activities in behalf of the nation’s well- 
being, with emphasis on the present 
emergency. Federal Works Administrator 
John M. Carmody, Public Roads Commis- 
sioner Thomas H. MacDonald, Arizona 
Senator Carl Hayden, California Senator 
Sheridan Downey and U. S. House Roads 
Committee Chairman Wilburn Cartwright 
head a list of outstanding federal, state and 
local dignitaries, highway authorities and 
military experts who will speak on subjects 
vital to every American. 

Highway history will be made at this 
conclave. The decisions that are reached 
and the plans formulated may remap the 
American landscape. Every group con- 
cerned with highway legislation, adminis- 
tration and construction in North and 
South America will be represented. Par- 
leys will determine what kind of roads 
are needed, where they should be built and 
how they can best serve national defense 
needs. Because of the exceptional import- 
ance of this meeting, I wish that every 
one of the nation’s newspaper editors and 
trade-paper publishers could be on hand for 
convention sessions. No group has been 
more valuable in spreading the gospel of 
better and safer roads than the American 
Press. I feel a deep personal gratitude to 
the daily and weekly newspapers, the 
motor-club and civic-association magazines 
and the trade publications that have co- 
operated by continued publication of “Down 
the Road.” There is no more potent means 
of reaching the mind and heart of America 
than through the columns of its news- 
papers and magazines. 


John M. Carmody, administrator, Fed- 
eral Works Agency; Thomas M. Mac- 
Donald, commissioner, Public Roads Ad- 
ministration; Arizona Senator Carl 
Hayden and Oklahoma Congressman and 
House Roads Committee Chairman Wil- 
burn Cartwright, co-authors of federal 
highway legislation, and California Senator 
Sheridan Downey, member, Senate Mili- 
tary Affairs Committee, will be headline 
speakers at the 1941 Convention of the 
American Road Builders’ Association at 
New York City, January 27-31. 

ARBA President Hal G. Sours, Ohio 
director of highways, will open the Roads- 
for-Defense Forum on the first day of the 
conclave. Canada will be represented at 
this forum by R. M. Smith, deputy minis- 
ter of highways, Toronto, Ont., while 
Nelson Rockefeller, co-ordinator of com- 
mercial and cultural relations between the 
American republics, will speak with au- 
thority on Pan-American affairs. Patriotic 
presentation of an All-American song will 
wind up the forum on an inspirational 
note. 

Convention sessions will be interspersed 
with inspection tours that will take dele- 
gates to the outstanding construction 
projects in and near Manhattan. Trips will 
be made as guests of the New York City 
Department of Parks, the city engineer’s 
office and the New Jersey State Highway 
Department. Entertainment highlight of 
the 1941 Conclave is the Road Builders’ 
Mardi Gras, annual ARBA banquet, in 
the Waldorf-Astoria Grand Ballroom, 
January 29. Stars of stage, screen and 
radio will share the spotlight. The “good 
neighbor” policy will have concrete illus- 
tration at the Pan-American fiesta and 
veteran Road Builders will bring back the 
“good old days” at the Old Timers’ 
Shindig. 

Novel devices will be utilized to vary 
the pattern of Convention sessions. 
Speeches and reports will be interspersed 
with panel discussions and question-and- 
answer periods. 

Convention headquarters 
Hotel Pennsylvania. Room _ reservations 
should be sent direct to the hotel. There 
is no time to lose if you want to be sure 
of desirable accommodations. Tickets for 
the Road Builders’ Mardi Gras can be ob- 
tained from ARBA National Headquar- 
ters, International Building, Washington, 
D. C. 


will be the 
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CONVENTION 





PUBLIC RELATIONS TO 
HIGHLIGHT 1941 MEET 


A nationwide public relations campaign 
for the highway industry and profession 
will be planned at the 1941 ARBA Con- 
vention. Outstanding newspaper, advertis- 
ing and publicity men will contribute to 
discussions of ways to sell good roads to 
the public at the public relations forum. 
Addresses scheduled include “Telling the 
Federal Works Story” by Forrest Allen, 
chief, information division, Federal Works 
Agency; “Moral and Spiritual Roads for 
Defense” by Edward L. Bernays, America’s 
foremost public relations counsel; “The 
Employee Magazine and Public Relations” 
by Harry H. Anderson, vice-president, 
personnel, Shell Oil Co. Inc.; “A Co- 
operative Campaign for Weekly America” 


by Charles Emde, business manager, 
American Press Association; ‘Pictorial 
Public Relations” by Rudolf Modley, 


president, Pictograph Corp.; “Roads and 
the Country Press” by William Gordon, 
Western Newspaper Union, and “Thirty 
Million Eyes” by Jack Gordon, Movietone 
News. Delegates will inspect New York’s 
leading newspaper and radio facilities. 





PENNA. CONSTRUCTORS 
STAGE SUCCESSFUL 
MEETING 


The Associated Pennsylvania Construc- 
tors staged its annual convention and ban- 
quet at the Penn-Harris hotel, December 
11-12. Banquet speakers were Michigan 
Congressman Jesse P. Wolcott, ranking 
minority member, House Roads Commit- 
tee; Pennsylvania Secretary of Highways 
I. Lamont Hughes, Robert W. S. Smyth, 
chief, project reviewing unit, Civil Aero- 
nautics Authority Airport Division, and 
ARBA President Hal G. Sours, Ohio De- 
partment of Highways. ARBA Engineer- 
Director Charles M. Upham addressed the 
annual meeting on “Effect of the Highway 
Economic Program on National Defense.” 
Other speakers were ARBA Airport Di- 
vision Manager William C. Slee on “The 
ARBA Airport Division Program,” 
ARBA General Counsel Francis J. Kelly 
on “Federal Laws and Their Effect on 
Highway Contractors,” S. S. Riddle, man- 
ager, industrial relations bureau, Pennsyl- 
vania State Chamber of Commerce, on 





“Merit or Experience Rating for Employ- 
er’s Contribution to Unemployment Com- 
pensation Insurance” and Mr. Smyth on 
“Our National Airport System of the 
Future.” A. E. O’Brien, secretary of the 
Pennsylvania ARBA affiliate, made his an- 
nual report. C. H. Buckius, assistant sec- 
retary, and Thomas Frame, chief engineer, 
state department of highways; Thomas 
Evans, acting chairman, and Samuel W. 
Marshall, chief engineer, Pennsylvania 
Turnpike Commission, and C. E. Swain, 
district engineer, U. S. Public Roads Ad- 
ministration, addressed the luncheon-meet- 
ing. 


PRESIDENT SOURS STRESSES 
ARBA CONVENTION 
IMPORTANCE 


ARBA President Hal G. Sours invites 
every road builder, planner and adminis- 
trator to the 1941 Convention. He declares, 
“At this time of widespread public realiza- 
tion of our needs for an adequate national 
defense, it is as much the duty of road 
builders to convene and form a sufficient 


program to further this cause as it is for 
the federal government to shape the gen- 
eral welfare of the nation.” 


NERBA ANNUAL DINNER 
OUTSTANDING SUCCESS 


Massachusetts Senator Henry Cabot 
Lodge, Jr., was principal speaker at the 
annual dinner of the New England Road 
Builders’ Association, December 9. Enter- 
tainment for the 1,500 road builders who 
attended included vaudeville, musical com- 
edy, night-club and specialty acts. Among 
honor guests were Governor J. Howard 
McGrath of Rhode Island, Attorney-Gen- 
eral Paul A. Dever of Massachusetts, New 
Hampshire State Highway Commissioner 
Frederic E. Everett, Vermont State High- 
way Board Chairman W. F. Corry, Massa- 
chusetts State Immediate Past-Highway 
Commissioner John W. Beal and ARBA 
Engineer-Director Charles M. Upham. 


AED MEET TO PRECEDE 
1941 ARBA CONVENTION 


The annual meeting of the Associated 
Equipment Distributors will be held in 
New York City, January 25-27, imme- 
diately preceding the 1941 ARBA Con- 
vention. AED headquarters will be the 
Commodore hotel. The organization in- 
cludes 300 of America’s leading distribu- 
tors, with their affiliated manufacturers. 
Morton R. Hunter, acting secretary, is in 
charge of arrangements. 











MAINE ARBA AFFILIATE 
HOLDS QUARTERLY MEET 


Quarterly meeting of the Maine Good 
Roads Association was held at Augusta, 
December 17. Speakers included Guy P. 
Butler, manager, Maine Publicity Bureau, 
on “The Importance of Roads to Recrea- 
tion”; Frank Washburn, commissioner of 
agriculture, on “The Importance of Roads 
to Agriculture”; Joseph B. Campbell, sec- 
retary, Maine Petroleum Industries Com- 
mittee, on the need for a constitutional 
amendment to safeguard Maine’s road 
funds, and A. E. Barnard, manager, Maine 
Automobile Association, on “What’s Ahead 
in Highway Laws and Finances?” W. S. 
Anderson is president of the ARBA 
affiliate. 
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IN ASPHALT ROAD CONSTRUCTION 


Indicate Wider Use of Plantmix 
and Soft Asphalt Cements 


ticularly of the bituminous type, often seems 

confusing, a careful study will show that in the 
long run a general trend in respect to certain changes 
is taking place. This trend is influenced by: 

(1) the change in character of traffic from year to 
year ; 

(2) the development of new machinery ; 

(3) experimental and research work being carried on 
by the state highway departments and various 
other governmental agencies resulting in new 
discoveries ; 

(4) the change in the cost of different materials used 
in the road construction work, as they are also 
influenced by new developments. 


W iicris the evolution of road construction, par- 


Softer Asphalts Used in Hot Plantmix 


While the average sheet asphalt and bituminous con- 
crete pavement used 45 to 55 penetration asphalt a few 
years ago, now a softer asphalt is generally used. The 
state highway department of Kentucky has specified 
85-100 penetration asphalt in the bituminous concrete 
used on state highways. Ohio State Highway Depart- 
ment now uses 85-100 penetration asphalt on much of 
its bituminous concrete of the hot mix type. It is recom- 
mended that 120-150 penetration asphalt be used for 
airport runways surfaced with bituminous concrete of 
the hot mix type. Much of the runway is little used by 
traffic—hence, this softer grade is desirable. Some of 
our large cities that construct sheet asphalt for heavy 
duty streets still use a fairly low penetration asphalt, 





Fig. 1.—Laying Bituminous Concrete With Machine Sccures a 
Perfect Riding Surface and Eliminates Most of the Hand Labor 





By A. H. HINKLE 


District Engineer, 
The Asphalt Institute 
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Fig. 2—A Modern Semi-Portable Hotmix Plant Operates Much 
More Economically Than the Old Time Plants 


but even here the trend is toward softer asphalts, 
especially on light traffic streets. 

It must be recognized that the use of the softer 
asphalts is generally associated with the more careful 
grading of the aggregate, dependence for stability being 
placed more upon the gradation of the aggregate than 
on the hardness of the asphalt. This is a most important 
factor with bituminous mixtures. While research along 
this line has not been exheusted, it has been well ex- 
plored to a point where certain results for a pavement 
can be predicted when the mixture is constructed to ac- 
commodate certain traffic conditions. Perhaps the gen- 
eral use of softer asphalts and a more definitely graded 
aggregate are among the most outstanding of the de- 
velopments in the use of bituminous concrete and sheet 
asphalt that have been placed during the past few years. 


Plantmix Replacing Roadmix 


It is to be noted that the plantmix surfaces are, in 
many locations, replacing roadmix. The state highway 
department of Michigan might be cited as one of the 
best examples. This department now is using plantmix 
bituminous construction almost entirely, except on very 
small projects. This state constructed about 225 miles 
of plantmix oil aggregate surface and about 100 miles 
hot plantmix bituminous concrete in 1940. West Vir- 
ginia which formerly used the roadmix type on a large 
part of its state highway system is inclined now toward 
the plantmix type. 

While there are still thousands of miles of roadmix 
constructed annually throughout the country because of 
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Fig. 3—Crawler Tractor and Multi-Blade Mixing Spreader 

Making Roadmix Binder Course to Level an Old Second Class 

Bituminous Concrete Hot Mix Top to Convert It Into a 
Heavy Duty Road 


special conditions which make it most practical, the 
following reasons account for the well defined trend to- 
ward plantmix types: 

(a) A more definite and uniform mix made under 
more positive control can be had with the plantmix than 
with the roadmix. While it is true that long experienced 
crews, making roadmix with a certain aggregate, uni- 
form as to grading and quality, have accomplished won- 
derful results, it may take years to develop an equally 
efficient crew on some other aggregate under other con- 
ditions. 

(b) Plantmix prices have lowered materially in 
recent years due to development of more efficient ma- 
chinery for both mixing and laying and to lower costs 
of transportation. More efficient hot mix plants have 
been most important factors in lowering the cost of this 
type. Continuous mixers which will further lower the 
costs of this type are now being greatly improved. 
Bituminous pavers and finishers have greatly reduced 
the cost of laying the bituminous concrete as compared 
to hand methods. Other newer machines now in the 
experimental stage are claiming still lower costs for 
spreading some of the plantmix types. 

(c) Plantmix can be made under much more un- 
favorable weather conditions (because of the drying of 
the aggregate) than is possible with roadmix. During 
rainy weather roadmix progress may be handicapped 
because of high moisture content of the aggregate. This 
has delayed obtaining the best results on many projects. 
While under ideal conditions of weather and aggregate 
and experienced crews, roadmixes have been made that 
have the appearance of being equal to many plantmixes, 
such results cannot be guaranteed under adverse condi- 
tions. Plantmix (where the aggregate is uniformly 
dried before coating with the asphalt), also will require 
less maintenance on the average in the way of surface 
treatments and patching in future years. Roadmix 
therefore is better suited to arid or semi-arid areas, or 
where work can be completed well within warm weather 
periods. 

(d) In many places the roadmix is still used as a 
leveling (and binder) course to level an old rough and 
irregular surface, and then be topped with a plantmix 
surface. 

Plantmix laid with mechanical finishers levels almost 
perfectly an old rough surface if the waves or irregu- 
larities are not too far apart. However, the longer dips 
in the road cannot be spanned with a short wheelbase. 
For this reason there will always be more or less road- 
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mix used. It would of course be possible to spread cer 
tain cold plantmixes with the long roadmix drags and 
planers and thus secure the same leveling effects as are 
secured with the roadmix types. This class of work has 
not yet taken on any great proportion—it ts possible thi: 
it may in future yars. 


Trend Toward Hot Plantmix on Heavy Duty Roads 


This trend is particularly noticeable on the state high- 
way work of Ohio where both cold and hot plantmix 
materials have been used for a number of years. The 
cold mix has gradually given way to the hot mix type. 
This tendency is perhaps accelerated by the resurfacing 
necessary on the old pavements where heavy traffic 
prevails. The hot plantmix is quite stable almost as 
soon as laid and rolled and will immediately carry the 
heaviest of traffic. 

Influence of Aggregate on Mixtures.—It is well 
known that some aggregates hold the asphalt in a cold 
mix much better than others. In West Virginia for 
instance, apparently the Appalachian Blue Limestone is 
recognized as excellent aggregate for cold mix (amie- 
site type). Some of the engineers of this state are very 
frank in announcing that they do not get the results 
from limestones from some other sources that they get 
from their own “Applachian Blue Stone.” Observa- 
tions made on the work in that state would indicate that 
this claim has some foundation. This state has con- 
structed a large mileage of very successful coldmix 
type. However, apparently the country as a whole is 
tending toward the hot mix type on heavy duty roads. 
It is easily possible to lay most so-called cold laid types 
as hot mixtures, and this is being done in many areas, 
by simply cutting the percentage of liquifying agent. 


Aggregates for Plantmix Base Construction 


There is a growing interest in the use of bituminous 
concrete as a base as well as a top surface. This is 
largely induced by its lower cost in recent years, This 
lower cost is the result of (a) lower price of asphalt ; 
(b) the use of lower cost aggregates that are suitable 
for base and that were formerly frequently prohibited 
by rigid specifications without justification, and (c) the 
development of more efficient mixing machinery as well 
as spreading and laying machinery, which has greatly 
increased output from a given plant setup. 

The relative cost of pavement of this type of base 
as compared with some other types is largely dependent 
upon the availability of aggregates suitable for the 
bituminous concrete base construction. While a high 
grade aggregate should be specified for the surface of 





Fig. 4—Two Pavers on a Michigan State Highway Operating 
about 250 ft. Apart Laying Oil-Aggregate the Full Width of a 
20 ft. Pavement. Traffic Permitted to Use Road Without Even 
a Watchman to Direct it. This Illustrates How Modern Machin- 
ery and Materials for Road Surfaces Have Been Developed to 
Speed Up the Work and Better Accommodate Traffic 
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any type of road and is very desirable in the top inch of 
plantmix bituminous concrete, there is little justification 
for specifying the same aggregate for use in base 
courses of this type. It is apparent that a higher 
abrasion loss aggregate may be used in the base courses 
of hot-base asphaltic concrete than in the top. In the 
base the aggregate is not subject to direct wear; it is 
saturated with asphalt and firmly bonded together. All 
that is necessary for high durability is to have the sur- 
face protected from abrasion, and composite pavements 
of low cost base and relatively thin higher cost surfaces 
are possible in many areas at great savings over present 
methods. 

It is well known that some aggregates may be suit- 
able material in bituminous concrete of the hotmix type 
which are not suitable for other types of pavement. 
This is not only true of some limestone but is particu- 
larly true of gravel aggregates. In some locations sand 
for other types of pavement must be shipped for long 
distances whereas fine aggregate for the. bituminous 
concrete of suitable quality can be secured locally. It 
would appear that in some of the sandstone outcrop 
areas that suitable aggregates for making bituminous 
concrete for base work can be secured at a nominal 
cost as compared with suitable shipped-in aggregate. 

As examples of aggregate suitable for bituminous 
concrete being much cheaper than aggregates for other 
types, there might be cited several projects on which 
bids were taken this past year by the state highway 
department of Kentucky. On these projects bids re- 
ceived on the bituminous concrete base and top were 
materially less than bids received for competing types. 
The latter was 22 feet wide, 9 in.-7 in.-9 in. section with 
3-in. lip curbs. Bituminous concrete design consisted of 
l-in. screenings for insulation over subgrade and 8-in. 
bituminous concrete consisting of two base courses 24 
feet wide and two top courses (binder and surface 
courses 2% in.), 22 feet wide. 

In exploring some of the states for suitable aggre- 
gate for bituminous construction, it is evident that the 
field has not in any way been exhausted. The state high- 
way department of Michigan has done an unusual job 
in exploiting the local aggregates for use in bituminous 
construction. Since 1935 this state has built approxi- 
mately 1,000 miles of hot plantmix oil-aggregate con- 
struction, using local aggregates almost entirely. 


Oil-Aggregate Plantmix on Secondary Roads 


Most engineers are quite familiar with oil-aggregate 





Fig. 5.—Bituminous Concrete Drive. Its Freedom From Cracks 

and Ease of Repair, Together With Its Color Which May Be 

Made to Blend With the Surrounding Landscape, 
Desirable Material for Such Use 


Make It a 
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Fig. 6—Two Center Drives Treated With % gal. MC-5 and 22 
lb. ¥% in. Slag-Aggregate Cover, One Year After Application 


plantmix now being so extensively used by the state 
highway department of Michigan. This type is usually 
constructed 2% in. thick (laid in two courses) on a 
gravel or stone base. Generally road oil of SC-4 grade 
(Institute specifications) is used in this mixture. How- 
ever, experiments have been carried on with a heavier 
grade and it is believed that SC-5 or an even heavier 
grade will make a mixture of such character as will be 
suitable for surfacing on the heaviest travelled high- 
ways. A sample of this oil-aggregate mix on a heavy 
travelled road was constructed in 1939 on US 12 be- 
tween Battle Creek and Kalamazoo, as a resurfacing 
over an old concrete pavement. While the surface has 
been down too short a time to draw definite conclusions, 
there is every indication that if carefully designed, 
these mixtures are very durable. 

The state highway department of Ohio has built from 
75 to 100 miles of this type each of the past two years. 
While at first some difficulty was encountered in the 
use of slag-aggregate in this mix, there is every reason 
to believe that with heavier oil and perhaps a slightly 
different grading of the aggregate the slag would be as 
suitable as the gravel which is used so extensively in 
Michigan, or the limestone which has been used exten- 
sively by Hancock County, Ohio, on its county roads. 

The city of Dayton, Ohio, has used this oil-aggregate 
mix in surfacing some of its secondary streets and for 
general repair work throughout the city. Bids received 
for the 1940 year’s supply of various mixes dumped in 
the city trucks for repairing the city streets, were as 
follows: 


Ohio State Highway Specificationss 


T-35 (Hot mix, 85-100 penetration asphalt $3.25 ton 
T-50 (Hot mix, 50-70 penetration asphalt 
with aggregate grading more exact 


«Ee | OR ee 3.50 ton 
T-60 (Cold mix, Amiesite type)-................. 3.80 ton 
T-137 (Oil-Aggregate mix) -.........02...........--... 2.85 ton 


These prices are perhaps quite indicative of the rela- 
tive costs of producing the different plantmixes where 
all necessary grades of aggregate are about equally 
available. 

The average cost of this oil-aggregate mix secured in 
1940 by the Michigan State Highway Department on 
about 225 miles of this type was about $2.85 per ton 
laid complete in place. This extremely low price was 
obtained by the highway department largely because of 
letting large contracts usually of not less than 10 miles 
of road. The Michigan State Highway Department is 
entitled to great credit from its taxpayers for so plan- 
ning its work that these low unit prices are secured on 
its road work. As someone has defined the situation, 
it is a case of securing low wholesale unit costs as com- 
pared with. the relatively high unit retail costs which 
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Fig. 7—Showing a Rut in a Stone Shoulder of an Old 18 ft. 

Pavement. Altho Metal is Placed on This Shoulder the Traffic 

is so Heavy That a Rut is Constantly Formed Next to the Pave- 

ment. At a Very Nominal Cost a Bituminous Surface Can Be 

Constructed Next to the Old Pavement Which Will Eliminate 
the Rut 


must prevail on small contracts especially when not in 
the vicinity of a permanent plant. 

The city of Detroit also has used the oil-aggregate 
mix quite extensively as a surface for secondary streets 
and also for general repair work. 

The lower cost at which the oil-aggregate mixture can 
be laid and the fact that it can be stored and used days 
and weeks or even months afterwards, probably ac- 
counts for this growing use for repair work. 


CENTRAL HOTMIX PLANTS 


Making Several Kinds of Bituminous 
Mixtures and Marketing Same 
to All Users Alike 


In past years most hot mix plants made only one 
grade of mix, which was laid by the company operating 
the plant. This confined the use of the plant to the 
limited time when the company had a contract under 
construction. As a result many of the hot mix plants 
stood idle a greater part of the year 

Recently there has developed a hot mix plant set-up 
which does not do construction work but which sells 
and delivers bituminous concrete by the ton to anyone 
wanting it. Some of these plants have equipped them- 
selves to make any of the various cold mix, hot mix 
and oil-aggregate mixes as their customers may require. 
One such plant furnishes a small 3 ton roller and 
operator at the rental price of $1.50 per hour. This 
operator is an experienced high grade laborer who 
knows how to spread and roll the material, which is now 
used extensively for private drives, walks, playgrounds, 
parking areas and other miscellaneous purposes. By 
this means a property owner can have a private drive 
built to his garage for a very nominal sum. 


Heavier Asphalts Used in Surface Treatments 


In our enthusiasm over light cutback and emulsified 
asphalts which are quite liquid and workable after ap- 
plication to the road, we may have somewhat overlooked 
the desirability of soft asphalt cements and the heavy 
cutbacks for certain classes of work. The general im- 
pression for a while seemed to be that the more liquid 
products were to be preferred to insure best results. If 
traffic could be kept from the road a sufficiently long 
time we might say that these very liquid products 
would produce the desired surface. However, there is 
now such opposition to closing a road that for many 
roads these very liquid products are no longer suitable. 
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If a road is sufficiently smooth and does not need re- 
leveling, but only requires a protecting layer, then a 
surface treatment that will permit immediate traffic 
(after application) should be used. As examples of 
this type may be cited the soft asphalt cements used by 
the state highway departments of Florida and Texas. 
Texas generally uses a 120-150 penetration asphalt, 
while Florida uses a soft asphalt cement with a pene- 
tration of about 200. Ohio is using MC-5 cutback 
asphalt extensively in its heavy surface treatment work. 
This grade of cutback asphalt is substantially similar to 
the soft asphalt cements used by Texas and Florida in 
respect to results secured. Ohio has also experimented 
this year with 150 to 200 penetration asphalt in its 
surface treatment work. 

All of these asphalts are sufficiently viscous that 
within a few minutes after covering with aggregate and 
rolling, traffic can use the surface without dislodging 
the particles. 

Such treatments made with the use of these soft 
asphalt cements and heavy cutback asphalt not only 
reduce traffic interference to a minimum but they will 
last from 3 to 7 years without a retreatment. The 
lighter grades of cutback will continue to be used in both 
surface treatment and road mix, particularly where a 
road needs leveling by the dragging operations, but 
more lasting results will be secured for the same expen- 
diture through the use of the heavier grades of asphaltic 
products. 

It is imperative that properly sized aggregate as well 
as correct amount be used on these soft asphalt cements 
and heavy cutbacks to insure best results. This detai! 
has now been worked out so that little difficulty is en- 
countered in the production of a non-skid surface. In 
fact, a more completely non-skid surface should be 
possible over a period of years because of high per cent 
of aggregate exposed in the surface. 


Salvage of Old Roads 


Sometimes in the past cheap types of pavement have 
been constructed without regard for the increased 
traffic soon to come over them. Failure of these thin 
bases has often brought criticism of a surface type 
when the failure was due entirely to lack of sufficient 
foundation. 

These “half-thickness” roads were frequently con- 
structed because of lack of sufficient funds to construct 
a heavier pavement. Often they have served satisfac- 
torily until heavier traffic demanded a stronger pave- 
ment. Now comes the necessity for decision as to the 
next step in the way of improvement. Shall it be salvage 
of the old pavement or replacement with a brand new 





Fig. 8.—Filling Rut Along Edge of Old Narrow Pavement 
Preparatory to Widened Resurfacing Operation 
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one? In most cases the first alternative will be the 
correct one, and all the matrial now in place can be 
made to serve as a foundation for the new wearing 
course. 

Many engineers have done a wonderful work in re- 
claiming old pavements by building a new piece of 
pavement here and there on a new location or grade, but 
salvaging from 25 to 75 per cent of the old road. Ob- 
jections are sometimes offered that this class of work 
requires too much engineering. It is true that it does 
require more brain work on the part of the engineer but 
certainly not more than is justified when huge sums of 
money can be saved and the same transportation facili- 
ties secured. As someone has said, “Any fool can tear 
up an old pavement and build a new one—it takes a real 
engineer to plan a new pavement which will yet salvage 
the old pavement to the fullest extent warranted by 
alignment and grade.” 

Ruts along narrow pavements are hazardous to 
traffic. The presence of such a rut is proof that the 
pavement is too narrow. It is not costly to excavate a 
strip along the pavement with modern machinery and 
construct therein a stone or gravel base with bituminous 
treated surface, or a bituminous concrete top. Many 
miles of these narrow roads now are receiving such 
widened strip which is making them much safer for the 
modern high speed traffic. 


National Defense 


In connection with our National defense program, 
serious consideration should be given to the possible 
use of old roads in certain strategic locations before 
abandoning them 

In modern warfare, protection against bombing is 
proving one of the greatest problems. In many places 
a net-work of ordinary roads in the vicinity of military 
objectives would provide greater assurance of egress 
and ingress in case of an emergency, in place of one or 
two main beulevards that might be put out of commis- 
sion with a few well placed bombs. 

In very hilly and mountainous areas main roads are 
being relocated and justly so. However before destroy- 
ing the old location beyond quick reconditioning, should 
we not give thought to the fact that the new road 
might be blocked and that the old road might again be 
useful ? 

The destiny of China may be determined by a single 
road. How different might be the history of that nation 
had there been alternate routes at some of the strategic 
points on the Burma Road? 

A net-work of toads also serves to develop a much 
better community than can only one or two high speed 
boulevards. Hence, that plan which best fits in with 
our military program will also best serve the country 
in civil life. By reconditioning many of our old roads 
such a program for muultiple highways can be econom- 
ically developed. 


CONTRACTOR PROVIDES LIFE INSURANCE 
FOR EMPLOYEES 


Cornelius Vanderbilt, Jr., of West-New Brighton, S. I., 
N. Y., has provided group life insurance coverage for 
employees of road construction and repair companies of 
which he is president. The companies affected are the 
Vanbro Construction Corporation and the Road Mate- 
rial Corporation, both of West New Brighton. 

The entire cost of the plan, which is being underwrit- 
ten by the Metropolitan Life Insurance Co., is being 
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borne by Mr. Vanderbilt. Under the terms of the plan, 
general employees each receive $1,000 life insurance. 
The plan also includes visiting nurse care and the dis- 
tribution of pamphlets on health conservation and dis- 
ease prevention. 
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STATE HIGHWAY CONSTRUCTION 


The following reports were received too late for inclu- 
sion in the grouping on pages 62-84: 


New York 


State highway department expenditures in 1940 in- 
cluded the following: Highway construction, $11,466,- 
300; bridge construction, $2,680,000; grade separation 
construction, $5,890,600 ; maintenance, $8,500,000. In ad- 
dition $700,000 was spent on equipment purchases. The 
highway construction completed in 1940 was as follows: 


MILEAGE OF STATE HIGHWAY CONSTRUCTION 








Completed 
during 1940 
(Miles) 
Portland Cement Concrete.................................0......-... 189.0 
ale EE RS EER SPs RC re ORO oe 0.50 
OE Ree ae ae er es ek Te 50 
I cash lacustrine 1 
Bituminous Low Cost... g Be re Seer ae 24 
Stone and Gravel (Untreated)... et See AEE. 1 
Stabilized Construction .......... See ee oes es 
Graded and Drained Earth... FE Cee MRE 2 , 14 
Gravel (Bituminous Treated) ... . EOE Sen ee 58 
EE SD NE BOS ee ee 3 








New Mexico 


Approximately 1,150 miles of all types of highway 
were constructed in 1940, The expenditure in that year 
was approximately $6,750,000, this including construc- 
tion, administration, maintenance and equipment. No 
figures are available at this time on the 1941 program. 
However, it is believed it will be about the same as in 
1940. 
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Tennessee 


Contracts completed in 1940 amounted to 111 miles 
and cost $4,661,000. Possible mileage to be placed under 
contract in 1941 totals 227 miles at an estimated cost of 
$9,626,000. 
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AUSTRALIA COMPLETES TRANSCONTINENTAL ROAD 


Working day and night, teams of road-makers using 
the most modern plant have won a race against time, 
completing the 450-mile trans-continental road connect- 
ing the railhead at Birdum, 316 miles south of Darwin 
with the railhead at Alice Springs, 1,350 miles north of 
Adelaide. 

The problem was to finish the job before the tropical 
rains compelled suspension of work. Engineers are con- 
fident that the road will withstand the tropical down- 
pours which hitherto have isolated Darwin during the 
rainy season, except by the long sea route. 

In addition to providing safe travel through the heart 
of the Continent, the new road gives access to broad 
belts of pastoral and mineral-bearing country, and 
facilitates speedy transport of cattle to the southern 
markets. 


























CONCRETE 





Quantity of Concrete Pavement Placed Under Contract in 1940 Was Great. 


for Any Previous Year Since 1932 


In Highway and Street Development 


marked another milestone in progress, modern- 

ization and development. The widespread accept- 
ance of concrete is exemplified in the part that it has 
played in the recent developments of our highway 
facilities—a part which, through the versatility of its 
uses, has added materially to the safety, the conveni- 
ence, and the economic well being of the American 
public. 

Experience, field experimental projects and research 
into the uses of concrete have provided developments 
which more than parallel the advances made in highway 
and street systems. These have all been made in sincere 
efforts to provide the greatest possible economies and 
benefits to the motor vehicle users. 


IN ssid a FORTY, just as previous years, has 





The Lake Washington Floating Bridge at Seattle, Washington, 
Is Made of Concrete Pontoons Carrying a 4-Lane Roadway 


By C. M. BARBER 


Engineer, Highways and Municipal Bureau 
Portland Cement Association 


Adaptability . 

Progress in concrete design and construction has in- 
volved research into unusual engineering problems. One 
of the most unique highway improvements of the past 
year has been the development and construction of the 
Lake Washington pontoon bridge at Seattle by the 
Washington Toll Bridge Authority. This project is a 
floating concrete structure composed of a series of re- 
inforced concrete pontoons generally 350 feet long, 59 
feet wide and 14 feet 3 inches deep. In effect they are 
cellular flat-bottom boats with sides and top and bot- 
tom slabs 8 inches thick, and with end walls, longitu- 
dinal frames, interior frames, and bulkheads 6 inches 
thick. 

The use of concrete in such unusual construction is 
a significant example of its adaptability in meeting the 
needs of modernized highways. The lake crossing in- 
cludes a length of 6,561 feet of bridge supported on 
pontoons and now provides a more direct route into 
Seattle as the travel distance has been shortened from 
the old route by a distance of 14 miles. A further exam- 
ple of the ingenuity of the engineers in economical use 
of concrete was the provision of a free channel by 
dividing a section of pontoons about 400 feet long into 
double two-lane instead of four-lane width, and retract- 
ing the four-lane section into open water between the 
two double-lane roadways. 


Research 


Significant are the efforts of the Public Roads Ad- 
ministration in furthering the most practical design 
principles in concrete pavements. Numerous surveys 
have indicated more or less definite relationships of 
the cracking of concrete pavements to fundamental 
design characteristics. 











One of the White Portland Cement Concrete Cross Walks Which 
Is Typical of This Type of Safety Feature Placed at Many 
Intersections in Providence, R. I. 


Joints —Accordingly several experimental jointing 
projects have been initiated in typical states through- 
out the country. The purpose of this experimental work 
is to study the desirable spacing of transverse expan- 
sion joints in concrete pavements under closely con- 
trolled conditions of construction and scheduled ob- 
servation. The projects are to include a study of the 
efficiency of dummy contraction joints with and with- 
out dowels or other devices for the transfer of load. 
The results from these observations are expected to 
establish a criterion for a still greater degree of efficient 
and economically adequate service. 

The projects are expected to provide data concerning 
the following contentions: ; 

1. Little or no provision for expansion is required 
in concrete pavements that have normal expansion char- 
acteristics provided that contraction joints are so spaced 
as to control cracking and are so maintained as to pre- 
vent the infiltration of solid materials. 

2. When expansion joints are used it is not necessary 
to provide enough expansion space to effect complete 
relief of restraint but, on the contrary, it is desirable 
from a structural standpoint to provide only enough 
space to keep compressive stresses within safe limits. 

3. In dummy-groove contraction joints, so spaced as 
to control cracking, it is unnecessary to use dowels or 
other load transfer devices, particularly when expansion 
joints are omitted or used only at long spacings. 

The concrete mix on these projects was the standard 
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A Four-Lane Concrete Thoroughfare Near Buffalo, N. Y. The 
Traffic Lane Marks Are Made of White Portland 
Cement 


Permanent 
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of the state in which the project was built with the 
restriction that the coarse aggregate have a maximum 
size of not less than 1% inches. All expansion joints 
were % inch wide with a non-extruding filler and with 
the exception of those on one section were provided 
with approved load transfer devices. Contraction joints 
were of the dummy-grooved type and the spacing rein- 
forced sections was 15, 20 or 25 feet, ‘depending on 
the type of aggregate and other local conditions. 

Reports covering the details of three of these experi- 
mental jointing projects may be found in the 1940 Pro- 
ceedings of the Highway Research Board. 

Careful observations were made during construction 
so that a complete history of the project is available. 
Periodic inspections will be made to determine behavior 
in service, particularly with respect to any cracking that 
may develop. Measurements of pavement temperature 
and the longitudinal movement at expansion and con- 
traction joints will be made at a number of selected 
points on the project. These measurements will be suffi- 
ciently comprehensive to establish the range of the daily 
and annual cycle of temperature change and _ slab 
movement. 





Constructing the Black Magnetic Iron Oxide Center Stripe 
Developed by J. D. French, Texas Highway Department 


Proportioning. — Extended field investigation and 
research also has been carried on during the year into 
the proportioning of concrete, the acceptability and 
suitability of various aggregates and the relationship 
thereof to the durability of the pavement. It is strik- 
ingly evident that careful selection of the aggregates 
and particularly the careful and proper proportioning 
and control of mixes is of vital importance if the maxi- 
mum service, of which concrete is capable, is to be 
realized. 

Pavers.—Developments in equipment for the con- 
struction of concrete pavements are noteworthy. Among 
the improvements in this field, the dual drum mixers, 
particularly in the 34E capacity, are outstanding. These 
dual drum mixers appreciably speed up production with 
a low relative increase in cost and power. 


Safety 


Many safety innovations are being currently incor- 
porated into the design of concrete pavements. A brief 
review of several of these more outstanding features 
include the white cement cross walks which have been 
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Light Reflecting White Portland Cement Concrete Curb Adds 
to Safety of U S. Route 22 in New Jersey. Black Cinder Con- 
crete Slabs in Center Break Light 


built in Providence, Rhode Island—one of the safest 
cities in the country. These street intersection cross 
walks are built integrally with the contrasting gray con- 
crete of the streets and are of full sidewalk width. The 
white cross walks are made by bringing the street pave- 
ment up to within 1% inches of finished grade, then 
putting in white portland cement concrete made with 
white portland cement, silica sand and white marble 
chips. 

Many miles of pavement have been built with per- 
manent center stripes. Among these are traffic lane strips 
built with such materials as white portland cement con- 
crete ; black magnetic iron oxide impregnated into fresh 
concrete by a process patented by J. D. French, of the 
Texas Highway Department; colored aggregates, etc. 

The highway departments in Tennessee and Kentucky 
have made interesting and practical application of one 
of the studies made possible through a correlation of 
the data available from the state-wide highway planning 
surveys. Studies have shown that even moderately 
loaded trucks cannot sustain a reasonable speed, com- 
mensurate with safety, on grades of any appreciable 
steepness. On sections of U. S. 31W in Tennessee and 
Kentucky, two important highway relocations have 
been recently completed and this annoyance to faster- 
moving vehicles has been eliminated. A third lane was 
built on hills, and the outside right lane was colored 
red. This red lane is designated for trucks and buses 
and slow-moving vehicles. The regular lane is then 
free for faster traffic on hills. In building the colored 
lane in Tennessee, red iron oxide was added to the mix 
for the top two inches of the pavement, while in Ken- 





A Portion of the Limited-Way Pennsylvania Turnpike 
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tucky the pavement was finished in a normal manner 
and the red iron oxide mixture then dusted over the 
pavement and floated into the surface. The efficiency of 
this type of design was readily apparent in the increased 
traffic capacity and freedom of vehicular movement on 
these sections. 

The New Jersey Highway Department, which has 
pioneered in the development of light reflecting curbs 
for increased safety in night driving, has made remark- 
able progress in the refinement of this feature. These 
light reflecting curbs are precast of white portland ce- 
ment concrete and have been installed on many miles of 
divided highways. 

The constant and diligent efforts of the engineers, 
manufacturers and motor vehicle users throughout the 
country have been directed toward such progressive 
improvements to the economical, safe and easy riding 
qualities which are inherent in concrete pavements. 


The most outstanding example of the thoroughly mod- 
ern highway of today was completed during the past 
year. This achievement is the 160-mile limited way, 
Pennsylvania Turnpike, and is illustrative of the con- 
tribution which concrete is making to the highest type 
of present-day highway development. 


This modern four-lane divided concrete highway is 
made up of two 24-foot lanes separated by a 10-foot 
dividing strip, except in tunnels where the highway nar- 
rows to two 11'%4-foot lanes. Open right of way is a 
minimum of 200 feet wide graded to a width of 78 feet. 
On fills there are two 10 foot berms between slope lines ; 
in cuts the berms are 7 feet wide, with 3-foot drainage 
slopes outside the berms. Maximum grades do not ex- 
ceed 3 per cent and horizontal curves, one to each mile 
on the average, are limited in the main to 4 degrees 
with only two at 6 degress. The Turnpike is of signi- 
ficant military importance because of its strategic loca- 
tion and because of the adequacy of its design. 

It is through such milestones of progress as these 
that the economic and social security of our country 
is assured. 
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STATE HIGHWAY CONSTRUCTION 


Reports from Highway Officials Showing Mileage 
Completed and Expenditures in 1940 and Probable 
Mileage and Expenditures in 1941 


NEW ENGLAND STATES 
MAINE 


One of the principal items in the 1940 state highway 
construction program was the completion of 301 miles 
of bituminous low cost pavement. Other items are 
shown in the tabulation. 











STATE HIGHWAY EXPENDITURES 

Approximate Probable 
Expenditures Expenditures 

_ eee tea a ae in 1940 in 1941 
Highway Construction . ae $3,800,000 
Bridge Construction steonilescacantancamass- aa 1,500,000 
Grade Separation Construction ............ 20,000 200,000 
NII sissies sj siticbanidmuaimacis abebldeaslled 4,166,000 4,000,000 
Equipment Purchases  .....................:s00-+ 67,137 60,000 





STATE HIGHWAY CONSTRUCTION 


Uncompleted 
Completed Carried Over 


MILEAGE OF 








During 1940 to 1941 
(Miles) (Miles) 
Bituminous Concrete . sontealhibate 7 a 
Bituminous Macadam ......................-...-.- 5 2 
Bituminous Low Cost .0000.........cc.0..0000-- 301 4 
Stone and Gravel (Untreated)............. 43 
Bridges (Number) SMe aes 50 
Grade Separation (Number) .............. 1 


The construction program has not been completed 
for 1941, but it is estimated that 50 miles state highway, 
100 miles state and gravel road, 100 third class gravel 
road of highway, 50 bridges and 2 grade separations 
will be put under contract. 


NEW HAMPSHIRE 


The state highway department is continuing its bridge 
construction program. Fifty-one bridges were completed 
in the construction program of 1940, and 30 more are 
listed in the 1941 program, plus 2 grade separations. 
The following tabulations give details of 1940 work 
and probable 1941 program: 

STATE HIGHWAY EXPENDITURES 


Approximate Probable. 
Expenditures Expenditures 
in 1940 in 1941 





Highway, Bridge and Grade Separation 


Construction . $2,447,138 $1,976,000 
I ia ees csentonuniiennal 3,315,616 3,380,000 
Equipment Purchases. ........................- 10,000 30,000 





MILEAGE OF STATE HIGHWAY CONSTRUCTION 








Completed 
During 1940 
(Miles) 
ee ee eee 48 
I I td ete daddeenbiiionadl 6.3 
EN EE EDEL LALLA 80.0 
TS, EET MTR 51 
Grade Separation (Number) ........ccccesccecscscscssescsssessecescseees 3 





PROBABLE MILEAGE OF STATE HIGHWAY 
CONSTRUCTION IN 1941 








Full Width 
Construction 
(Miles) 





Portland Cement Concrete 
Bituminous Concrete ............ Shire 12 





OI TE cae cael aaneaecniaigineons 80 
ES eee Ki 
Grade Separation (mumber)  ....-.........-...-..-scscssesesseseesseseees 2 





As in 1939 and 1940, the funds for maintenance in 
the 1941 program will exceed expenditures for con- 
struction purposes, the item on equipment purchases 
has been increased $20,000 over 1940. 


VERMONT 


One of the principal items in the 1940 state highway 
construction program was the completion of 87 miles 
of surface treated gravel. Other items are shown in the 
tabulation. 


STATE HIGHWAY EXPENDITURES 








Estimated Probable 
Expenditures Expenditures 
in 1940 in 1940 
Highway Construction 
(bridge and grade 
| SRE $2,925,000 EEE Dependent 
Maintenance (St. Hwy. on 
cS 2 ee 1,769,000 SR Acts of 
Equipment Purchases ...... 43,000 ee Legislature 





MILEAGE OF STATE HIGHWAY CONSTRUCTION 


Completed Uncompleted 
During 1940 Carried Over 








(Miles) to 1941 (Mi.) 
Portland Cement Concrete .................. a. he. 
Bituminous Macadam ....................-0-..-.. 12.8 0.5 
BOSE SE Sidi ect steeistcicinenicistinns 41.4 6.0 
Surface Treated Gravell........................ 86.7 21.9 
eee eee 34 19 
Grade Separation (number) ................ 1 1 








Since the state highway department is dependent 




















1941 


January, 





on the 1941 Acts of Legislature for highway funds no 
program is available at this writing for the coming year. 


MASSACHUSETTS 


The tables give information on the 1940 state high- 
way department’s construction program. 


STATE HIGHWAY EXPENDITURES 




















Approximate 
Expenditures 
in 1940 

Ran eee ae $1,301,156 
I: I a siiiscteccscanancanssiatiaahaaciailicisisicisiaanasniobis, wilaaieaidaaiiNe 
Cr TERMINED CURRIN aici nsctceeseerscincinn 
pipe a SN, PE PO 3,547,563 
Equipment Purchases .... 221,561 





MILEAGE OF STATE HIGHWAY CONSTRUCTION 





Completed Uncompleted 
During 1940 Carried over 





(Miles) to 1941 (Mi.) 
Portland Cement Concrete .................... 2.387 cee 
Bituminous Concrete  ..........-.-..-csse--s--+-- 6.076 5.012 
Bituminous Macadam ..................:00000--- 11.286 13.697 
Stone and Gravel (Untreated) .............. ee |) yt SS 
BI: CED secisicciintaccivcntitsinseceinceni 7 16 
Grade Separation (number .................... 7 Highway 

Z2R.R. 


No information is available for the 1941 program of 
probable mileage to be constructed as this will depend 
upon appropriations by the 1941 legislature. 


RHODE ISLAND 


A total of 16 miles of highway construction and 
2 bridges were completed under the 1940 program of 
the state highway department. Four of the 16 miles 
were dual type—portland cement and bituminous maca- 
dam. Mileage completed and carried over involved both 
2-lane and 4-lane pavements. The following tables show 
state highway construction in 1940 and the probable 
work for 1941: 


STATE HIGHWAY EXPENDITURES 











Approximate Probable 
Expenditures Expenditures 
in 1940 in 1941 
Highway Construction sw-s-eee-2,300,000 $2,400,000 
Bridge Construction ....................-.-scsso-0-+: 100,000 200,000 
UN SLE A ae 980,000 1,100 000 
Equipment Purchases ..................--.---.--- 175,000 225,000 





MILEAGE OF STATE HIGHWAY CONSTRUCTION 


Completed Uncompleted 
During 1940 Carried over 
(Milts) to 1941 (Mi.) 








Dual Type—Portland Cement 

and Bituminous Macadam.................... 
Portland Cement Concrete 
Sheet Asphalt 
Bituminous Concrete 
Bituminous Macadam 
Bituminous Low Cost 
Bridges (number) 


PROBABLE MILEAGE OF STATE HIGHWAY 
CONSTRUCTION IN 1941 


5 
3 


na + 


Neu 








Full Width 
Construction 
(Miles) 





Dual Type—R. C. Conc. & Bit. Mac... .eeeceeeeeeees 
Portland Cement Concrete 
Sheet Asphalt 
Bituminous Macadam 
Bridges (number) - 


| m= Unde inte 












MIDDLE ATLANTIC. STATES 
NEW JERSEY 


The approximate expenditures in 1940 for highway, 
bridge and grade separation construction were $10,974,- 
000. In addition $2,535,958 was spent for right of way. 
The expenditure for maintenances were $3,300,000 and 
for purchase of equipment $310,000. The construction 
program for 1941 has not been decided. However, 
$3,600,000 will be spent on maintenance and $250,000 
for equipment purchases. 

Details of the 1940 state highway construction follow : 


MILEAGE OF STATE HIGHWAY CONSTRUCTION 





Uncompleted 
Completed Carried Over 





During 1940 to 1941 

(Miles) (Miles) 

Portland Cement Concrete........................ 16.686* 31.473 
Bituminous Concrete ..................-...-0----+-- 0.697 1.521 
Stone and Gravel (Untreated)................ 0.769 3.640 
Graded and Drained Earth......................... 27.599 13.228 
ee  —ee eee 28 22 
R.R. Grade Separation (Number).......... 4 | 
Highway Grade Separation (Number) ] ll 





*In addition 11.867 miles were widened. 


EAST NORTH CENTRAL STATES 
OHIO 


Probable state highway construction program for 1941 
includes 300 miles high type paving, 50 miles of low type 
paving and 80 bridges and grade separations. The prob- 
able expenditures are : $13,500,000 for highway construc- 
tion, $5,000,000 for bridges and grade separations and 
$11,000,000 for maintenance. It is expected to spend 
$650,000 for equipment purchases. 


INDIANA 


The following information on state highway expendi- 
tures in 1940 is based on the fiscal year ended June 30, 
1940: 

STATE HIGHWAY EXPENDITURES 








Approximate Probable 
Expenditures Expenditures 
in 1940 in 1941 
Highway Construction ........................ *$12,356,456 *$16,411,000 
ESS EEE 4,500,400 4,500,000 
Equipment Expenditures .................... 38,922 x 
Miscellaneous Service & Special 
Maintenance 4,209,670 3,000,000 








*Includes bridge construction and grade separation. xNot 


available. 


MILEAGE OF STATE HIGHWAY CONSTRUCTION 
COMPLETED IN 1940 AND UNCOMPLETED 
Cann eee ae CARRIED OVER 

1941 





Completed Uncompleted 
During Carried over 





1940 to 1941 
(Miles) (Miles) * 
OS ETE. MORRIE 171 100 
Bituminous Types ........ sicbeni 140 87 
Stone and Gravel (Untreated) ... Se eee = 
(Includes Graded and Drained)............ 137 23 
Rock Asphalt Resurfacing ................... 199 35 
Oil Mat and Surface Treatment.......... 739 ii 
Re I ilk saccetcaraceietsdcicgainseiietiiebcuiedann 317 
ae th 
Grade Separation (number) ................ 94 65 





(x) About 75 miles of old pavement widened, part of which 
to be resurfaced. 

*This work more than 50% complete. Mostly finished during 
calendar year, 1940. 















































aa LNVERTISING Fé 


PROBABLE MILEAGE OF STATE HIGHWAY 
CONSTRUCTION IN 1941 








Full Width 

Construction 
(Miles) 
UII TE NNINIR SPUN cscisctenpeicinsincsinititeninbpensnnteeietaistenesioliathiiens 300 
>, 2, ee Ee Sor ae a 110 
Somme OE Gemwel CU mtrORbed) ancnnncecccicscssscesecccscstevenseniess 14 
ER ERE ON OTE eT 290 
INN (IIOEEIIIES . cncctessinceansnaumionsdisccniagniiiiedtiieeaeeeeinle: © lamin 
Fg * 5 eee eae 162 


ILLINOIS 


Preliminary reports from the state highway depart- 
ment indicate that approximately $27,350,000 will be 
expended in their 1940 construction program. Of this 
amount, construction cost is estimated at $19,800,000 
which includes highway construction, bridges, railroad 
grade separations and highway grade separations. In- 
cluded in the 1940 program is $5,250,000 of Federal aid 
work which has not been placed under contract, but 
will be advertised for letting during 1941. The prob- 
able funds for the 1941 program is estimated at $27,- 
500,000 of which $20,000,000 is labeled for construc- 
tion purposes. The latter figure excludes a possible 
allotment of $5,782,000 from the Federal government. 
The state highway construction of 1940 and the partial 
program for 1941 are outlined in the table. 


STATE HIGHWAY EXPENDITURES 








Approximate Probable 
Expenditures Expenditures 
in 1940 in 1941 
Construction ee ke ee $19.800,000 *$20,000,000 
EE 6,350,000 6,500,000 
Equipment Purchases ..............-..-0--+-« 1,200,000 1,000,000 


* Will have about $25,782,000 available for new awards during 
1941, but expect part of this will carry over into 1942. 


MILEAGE OF STATE HIGHWAY CONSTRUCTION 





Completed Uncompleted 
During 1940 Carried over 
A a eee (Miles) to 1941 (Mi.) 


Pavement (includes Portland cement, 

concrete, brick on P.C.C. base, and 

bituminous surfaces on P.C.C. base) 167 91 
Bituminous Surfacing (on gravel or 





crushed stone base) ...........cccccccceccceeseese 112 52 
Gravel or Crushed Stone Surfacing...... 86 87 
"i 2” eee 104 55 
Bridges Uae PARES Sica ere Cate od ie 69 40 
Railroad Grade Separations .................. 18 9 
Highway Grade Separations .................. 2 1 





PARTIAL MILEAGE OF STATE HIGHWAY 
CONSTRUCTION IN 1941* 





Miles 
Pavement (includes Portland cement concrete, brick on 
P.C.C. base, and bituminous surfaces on P.C.C. base) 36 


Bituminous Surfacing (on gravel or crushed stone base) 0.40 
Gravel or Crushed Stone Surfacing -...................0...--:0se0-+ 12 
SS OR RENE Es ee WE ad Bee 8 
CNR tas SERRE ecm a Dew ok eee nr ee a. ok DI RE 6 
I, SEE III,  ccsleialh aden caaianiannl 10 
Highway Grade Separations ....................c.cc-seccessccnseeeesseeeeeess 2 





*Includes work scheduled in current Federal aid programs not 
yet placed under contract 


WISCONSIN 


Of the approximate expenditures of $6,600,000 for 
construction work by the state highway department, 
$2,621,000 of work will be carried over into 1941. De- 








Roads and Streets 


tails of the department’s activities for 1940 are tabulated 
below : 


STATE HIGHWAY EXPENDITURES 








Approximate 
Expenditures 

in 1940 
Pes ae eee eae $5,500,000 
SD SR IIIIIIID, » scuiiceucitateneininnnsineitnsnmantimisiilainnetaietn 700,000 
| 400,000 
II sccensdikidsAinsiiadheciastimimsiainnanientisiniseglinniinindviinigeinens 3,000,000 





MILEAGE OF STATE HIGHWAY CONSTRUCTION 


Completed Uncompleted 
During 1940 Carried over 








(Miles) to 1941(Amt.) 
Portland Cement Concrete ...................... 50 $ 92,000 
RT IIE sheinsninnachatishenalsenstecooencnmntocibaitts = 
Bituminous Concrete «................c<c.-cccc-ec-e0s — «=>. aaa 
Bituminous Low Cost ......................... a 100 46.000 
Stone and Gravel (Untreated) ............... 86 145,000 
Graded and Drained Earth ................. as 112* 1,080,000 
eS __, Eee Ee /. oa 
Grade Separation (number) .................... 5* 1,258,000 








*All but 30 miles of this was also surfaced. 
Details of the 1941 construction program are not 


yet available. 
MICHIGAN 


Approximate expenditures for highway construction 
for 1940 totaled $22,600,000. Probable expenditures for 
1941 is estimated at $18,613,000. Equipment purchases 
by the department are for maintenance only. The tables 
show 1940 work and the probable construction pro- 
gram for 1941. 


STATE HIGHWAY EXPENDITURES 











Approximate Probable 
Expenditures Expenditures 

in 1940 in 1941 
Highway Construction ..................-.-...-- $12,900,000 $9,776,000 
BOGMD COMOETIEIONS  nsccesiecccccscinesneccccicssens 1,675,000 1,022,000 
Grade Separation Construction ............ 875,000 980,000 
ee are 6,900,000 6,515,000 
Equipment Purchases  ...................---s-0-+ 250,000 320,000 





MILEAGE OF STATE HIGHWAY CONSTRUCTION 





Completed Uncompleted 
During 1940 Carried over 





(Miles) to 1941 (Mi.) 
Portland Cement Concrete .....................- 231 Not determined 
Fe FO een 3 x = 
SUNN, SPITE shntsnscctchuipslacinnstseanetisenclabinninile None = wi 
Bituminous Concrete .00......0....0......0..00--- 7 sa - 
Bituminous Low Cost .0.00.0.00...0......ee.e. 904 = » 
Stabilized Construction ......00.00..000000000...... 224 - “ 
Graded and Drained Earth .................... 76 - . 
ee 51 ’ 
Grade Separation (number) ......... sitesi 11 "y . 





PROBABLE MILEAGE OF STATE HIGHWAY 
CONSTRUCTION IN 1941 








Full Width 

Construction 
(Miles) 
Portland Cement Concrete .................. eh Se nee 83 
Bituminous Low Cost ..............-......... hd Pally OE 530 
ES BE ee 82 
Graded and Drained Eartho..........................................:.. aa. 12 
elaine 21 
Grade Separation (number) ........... ia a — 4 





In addition to the probable mileage of state highway 
construction program for 1941, a certain percentage 
of 1940 work can be expected to be carried into the 
new year. 














ae Sa «CY 


5 ae ee eee 


Se Me Td 








January, 1941 


WEST NORTH CENTRAL STATES 
MINNESOTA 
The approximate expenditures for the 1940 highway 
program by the state highway department listed below 
do not include the month of December. Right of way 
expenditures are also omitted. 


STATE HIGHWAY EXPENDITURES 








Approximate Probable 
Expenditures Expenditures 









in 1940 in 1941 
Highway Construction ................---0--0-+ $7,772,000 $9,782,000 
Bridge Comstrtrction  <..........ccocccecces-e-n0+00 RO PR eee 
Grade Separation Construction ............ 153,000 2,192,000 
NS EEE iielaame 4,892,241 6,985,772 
Equipment Expenses ................----c-csc-ss0e 388,000 310,000 





MILEAGE OF STATE HIGHWAY CONSTRUCTION 





Completed Uncompleted 
During 1940 Carried over 
(Miles) to 1941 (Mi.) 





Portland Cement Concrete .................-. 54 1 
Bituminous Concrete 2... ] 

Bituminous Macadam. ..............-.....----+-- 276 54 
BP —§ Spanner area } 

Stone & Gravel (Untreated) .............. 204 95 
Stabilized Construction .........................- 254 54 
Graded & Drained Earth ...................... 282 72 
a ee 37 31 
Grade Separation (number) ................ 2 2 





Since the state highway department have not as yet 
formulated the 1941 program, details of mileage to be 
put under construction are not available. However, from 
the comparative tables above on funds expended in 1940 
and probable funds available for 1941, the increase of 
$4,950,531 over 1940 funds would indicate an expan- 
sion of highway work. 


MISSOURI 


‘During 1940, the efforts of the state highway depart- 
ment commission were largely diverted toward increas- 
ing road safety by modernization and improvement of 
the present system and the extension of farm-to-market 
roads as far as funds would permit. It is planned that 
this policy will be continued in 1941. All possible con- 
sideration will be given to roads which have been desig- 
nated as military roads and strategically important to 
national defense. 

The following figures are for contracts awarded in 
1940 (to December 10th) and the present estimates for 
awards in 1941, 











1940 AWARDS TO DEC. 10 
Miles 
Graded and Drained Ee setidiedebiiael ii 99 
Agg-Clay Stabilization ............ 5 RE 5 A= OFF 29 
RS a scacien ies Sie Ee sascalnl stteacaeae 196 
ECR AES EIT IOAN I Lan ce 245 
A RR recite ie cn 8 Re a 164 





Contract cost + 10% $13,581,200. This figure represents con- 
tract miles. Allotment for maintenance was $5, ; 


PROBABLE MILEAGE OF STATE HIGHWAY 














CONSTRUCTION IN 1941 
Full Width 
Construction 
(Miles) 
Be RE ALA 110 
Bituminous PERG H-Te ET LTO aee 206 
sf 2. eee er 29 
a FES FEED IY: 222 








.. 67 
It is estimated that the anticipated road construction 
for 1941 will cost about $10,660,000. Funds for main- 
tenance and equipment are not available. 

Missouri is now on a pay-as-you-go-basis and all 
federal funds have been matched up to the 1941 allot- 
ment. Heavy bond requirements and maintenance of the 
system necessarily curtail the funds available for con- 
struction. An accurate estimate of work on strategic 
highways in 1941 is impossible, due to defense installa- 
tions which are now being started and the uncertainty 
of future demands. 


NORTH DAKOTA 


State highway expenditures in 1940 included $4,067,- 
000 for construction, $1,389,000 for maintenance, and 
$75,000 for equipment. It is expected that $4,900,000 
for construction, $1,610,000 for maintenance and $100,- 
000 will be available for highway construction in 1941. 

Work completed in 1940 included 179 miles of low 
cost bituminous mix and five grade separations. Un- 
completed work carried over to 1941 include 27 miles 
of low cost bituminous mix and one grade separation. 

Probable construction program for 1941 will include 
290 miles of low cost bituminous mix, 1 bridge and 
4 grade separations. 


SOUTH DAKOTA 


The following tabulations give some details of the 
state highway construction for work accomplished in 
1940 and the probable program for 1941. 


STATE HIGHWAY EXPENDITURES 





Approximate Probable 
Expenditures Expenditures 





in 1940 in 1941 
Highway Construction 20.2.2... — 700 $3,325,000 
I | ae 688.300 600,000 
Grade Separation Construction .............. 53,000 75,000 
igi Ae aera ee ee 2,300,000 1,900,000 
TE UII nn csesinsnsitccicsiccicseens 90,000 100,000 





MILEAGE OF STATE HIGHWAY CONSTRUCTION 





Completed Uncompleted 
During 1940 Carried over 
(Miles) to 1941 (Mi.) 





Portland Cement Concrete .................... BCS iti)’ Caalparhaniee 
Bituminous Low Cost .........:.ecececccecesees i ere 
Stone and Gravel (untreated).............. 81.084 32.652 
Graded and Drained Earth .................... 306.564 187.889 
Bit. treated gravel base course.............. 81.475 34.664 
i. of _§ yee ee eee 
SS: eerie 73* 27 
Grade Separation (number) ................ 2 2 





*In addition 6 bridges were widened. 


PROBABLE MILEAGE OF STATE HIGHWAY 
CONSTRUCTION IN 1941 


Full Width 
Construction Widening 
(Miles) (Miles) 








Portland Cement Concrete ..................-.0-0-+- 7.976 
Bituminous Low Cost . RETEN 
Stone and Gravel (untreated) Bhi tel 60.000 
Graded and Drained Earth ........................ 300.000 
Bit. treated gravel base course ................ 303.149 
SN I cite cnsecovecensapremesononse 212.305 
py BE [eT 12 me 
Bridges (number) weet 10 
Grade Separation (number) _ een ete 3 ae 





*In addition 10 bridges will be widened. 

From the tables above, it is apparent that the state 
highway department’s program for 1941 will be similar 
to the 1940 program. 














NEBRASKA 


The estimated state highway expenditures in 1940 
were $7,825,000 for highway, $700,000 for bridge, 
$475,000 for grade separation and $2,680,000 for main- 
tenance, totaling $11,680,000. The mileage of highway 
construction completed during 1940 and uncompleted 
and carried over to 1941 is given below: 





Completed Uncompleted 
During 1940 Carried over 
(Miles) to 1941 ( Mi.) 


Portland Cement Concrete 3 
Bituminous Low Cost 97 
Stone and Gravel (untreated) 25 
Graded and Drained Earth .................. 90 
Bridges (number) ee ARES 57 
Grade Separation (number) 3 








The construction program for 1941 has not been com- 
pleted, but the probable expenditures for highway work 
is estimated at $5,665,000 for construction which in- 
cludes roadway, bridges and grade separations. Expend- 
itures anticipated for maintenance is set at $3,000,000. 


KANSAS 


State highway expenditures for the 1940 program 
totalled $12,382,000. Probable expenditures for 1941 is 
set at $11,071,000. Details are tabulated below: 


STATE HIGHWAY EXPENDITURES 





Approximate Probable 
Expenditures Expenditures 
in 1940 in 194] 





Highway, Bridge & Grade Separation 
Construction (lump sum) 

Maintenance ioe 

Equipment Purchases 


$7,630.000 
3,225,000 
216.000 





MILEAGE OF STATE HIGHWAY CONSTRUCTION 


Roads and Streets 


MILEAGE OF STATE HIGHWAY CONSTRUCTION 
Completed 








Portland Cement Concrete 
Bituminous Concrete 
Bituminous Low Cost Surface Treatment 
Stone and Gravel (untreated) 

Stabilized Construction 
Graded and Drained Earth 
Bridges (number) 

Grade Separation (number) 











*In addition 11 miles of concrete road were widened. 


PROBABLE MILEAGE OF STATE HIGHWAY 
CONSTRUCTION IN 1940 





Full Width 
Construction 
(Miles) 





Portland Cement Concrete 
Sheet Asphalt 

Bituminous Concrete 
Bituminous Low Cost 

Stone and Gravel (untreated) 
Graded and Drained Earth 
Bridges (number) 

Grape Separation (number) 





*In addition 37 miles of concrete road will be widened. 

Included in the 17 miles of portland cement concrete 
construction completed during 1940 are 11 miles of 
concrete base construction for bituminous concrete sur- 
face. Similar treatment will be introduced in part of the 
concrete paving scheduled for 1941. 


MARYLAND 
State highway expenditures in 1940 included $5,513,- 
701 for highway construction and $4,298,447 for grade 
separation construction. The following tabulation sum- 
marizes the expenditures in 1940 and the probable ex- 
penditure in 1941. 


STATE HIGHWAY EXPENDITURES 








Completed to Uncompleted 
11-30-40 on 12-1-41 
(Miles) (Miles) 


24.7 
245.0 





Portland Cement Concrete ..... 
Bituminous Low Cost .............. 
Stone & Gravel (untreated) . 183.6 
Graded and Drained Earth.................... ! 273.8 
Bridges (number) 8&2 
Grade Separations (number) 5 





The construction program for 1941 has not been 
definitely completed. However, indications are that the 
commission will probably do the usual amount of each 
type of construction as they did during the past year. 


SOUTH ATLANTIC STATES 
DELAWARE 


A total of 275 miles of highway construction, 6 
bridges, and 1 grade separation were completed by the 
state highway department during the 1940 program. De- 
tails are given below and include the probable program 
for 1941. 


STATE HIGHWAY EXPENDITURES 

/ _ Approximate Probable ~ 

Expenditures Expenditures 
in 1940 in 1941 


$1,500,000 








Highway Construction . 

Bridge Construction 

Grade Separation Construction . 
RI, ces cicctiecsieripdcaipus 
Equipment Purchases . 


Approximate Probable 
Expenditures Expenditures 
in 1940 in 1941 





$5,513,701 $5,078,200 
2,783,000* 


4,534,470x 


Highway Construction 
Bridge Construction 

Grade Separation Construction 
Magntenance 

Equipment Purchases .. 





xIncludes $844,000 


*Includes grade separation construction. 
for couuty maintenance. 


MILEAGE OF STATE HIGHWAY CONSTRUCTION 
COMPLETED IN 1940 





Completed 
During 1940 
(Miles) 





Portland Cement Concrete 
Bituminous Concrete 
Bituminous Macadam 
Bituminous Low Cost 

Stone and Gravel (untreated) 
Stabilized Construction 
Graded and Drained Earth 


PROBABLE MILEAGE OF STATE HIGHWAY 
CONSTRUCTION IN 1941 








Full Width 
Construction 
(Miles) 
36.0 
40.5 
20.4 
37.4 
31.9 





Portland Cement Concrete .......................00...cccccc.000.. 
Bituminous Macadam 

Bituminous Low Cost 

Stone and Gravel (untreated) 

Stabilized Construction 

Bridges (number) 

Grade Sepa-ation (number}x 











January, 1941 






EASTON Ldechric 


BITUMEN HEATING 


A view of the St. Louis Asphalt Plant show- 
ing the 18,000 gallon electrified AC storage 
tank, electrically heated pumps, pipe lines 
and weigh bucket. This plant was designed 
and installed by Easton under the direction 
of Mr. Frank J. McDevitt, Director of 
Streets and Sewers, City of St. Louis, Mo. 



















“DOUBLED OUR PRODUCTION and reduced costs considerably 





on our Homogenized Anti-Shid Paving” 


“Before installing the Easton-Clarmac 
electric asphalt heating system, we pro- 
duced our anti-skid paving mix with 
two plants using steam. In 1939 the 
combined output of these two plants 
was 40,000 tons. In the first eight 
months of operation, the Easton- 
Clarmac installation produced 70,000 
tons of a better, more uniform prod- 
uct. At the same time electric asphalt 
heating resulted in an amazing oper- 
ating cost reduction. 


“Our ‘homogenized anti-skid paving 
mix’ is the first true anti-skid paving 


— says MR, FRANK J. McDEVITT, Director of Streets and Sewers, City of St. Louis. 


material manufactured with absolute 
control of all factors involved in its 
production. Electric heating gives us 
accurate and fully automatic tempera- 
ture control, with no danger of coking 
or carbonizing the asphalt. 

“Before installing the Easton- 
Clarmac system we laid a total of 
5,000,000 square yards of homoge- 
nized paving in a period of eight years. 
With the increased production made 
possible by electric heating we have 
been able to lay 1,000,000 yards of an 
improved product in eight months. 


EASTON CAR & CONSTRUCTION COMPANY « EASTON, PA. 


EASTON 


EASTON -CLARMAC 


These achievements are reflected in 
a considerable tax saving for the 
citizens of St. Louis.” 

Among the outstanding advantages 
of Easton-Clarmac heating are — en- 
tirely automatic temperature control 
— an instant supply of bitumen at all 
times — considerable savings in fuel 
and operating costs — elimination of 
coal and ash handling —and an 
improved product due to accurate con- 
trol. For complete information write 


for Bulletin 101. 





Visitors to the Road Show 


When you are in New York you are 
invited to call at Easton’s New York sales 
office for further information on electric 
asphalt heating. 


50 Church Street 
TELEPHONE REctor 2 - 3633 











The Electric Bitumen Heating System 
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VIRGINIA 


During the calendar year 1940 the state highway 
department advertised and awarded 113 road and bridge 
contracts, amounting to approximately $10,500,000. In 
addition, 33 convict labor construction projects, involv- 
ing approximately $4,250,000, were authorized, along 
with 38 miscellaneous projects totaling approximately 
$1,031,000. This gives a grand total of work put under 
way in 1940 of $15,781,000. Details are given below. 


STATE HIGHWAY EXPENDITURES 








Approximate Probable 
Expenditures Expenditures 

in 1940 in 1941 
Highway and Bridge Construction....$14,166,526 $26,136,161 
Grade Separation Construction ........ 113,438 372,000 
Equipment Purchases N b= eho ee. 300,000 





No information is available for allotments for main- 
tenance and equipmént purchases for 1940. Expendi- 
tures in these items are included in highway construc- 
tion funds. Maintenance funds for 1941 are also in- 
cluded in probable expenditures for 1941. 











MILEAGE OF STATE HIGHWAY CONSTRUCTION 
Completed Widened Uncompleted 
During 1940 During Carried over 
(Miles) 1940 (Mi.) to1940 (Mi.) 
Portland Cement Company.. 1 23 4 
Bituminous Concrete ............ l 31 13 
Bituminous Macadam . 103 28 51 
Stone & Gravel (untreated) 21 x 7 
Graded and Drained 36 ; 8 
Surface Treatment Soil 
and Gravel ......... 124 31 23 
Dual Type (Bit. & Conc.) ; 34 8 
Flash Light Signals 7 uh 10 
Bridges (number) 29 5 
Grade Separation (number) 3 1 


PROBABLE MILEAGE OF STATE HIGHWAY 
CONSTRUCTION IN 1941-1942 


Full Width 
Construction Widening 





(Miles) (Miles) 
Portland Cement Concrete . 24 41 
a ad as pa = ‘ie 
Sheet Asphalt Katee = , 
Bituminous Concrete sa 17 
Bituminous Macadam. ........................:0-.. 203 11 
Bituminous Low Cost 20....0...0...0cccccceeeeeee sibs ed 
Stone and Gravel (untreated) ................ 
Stabilized Construction .......000.00.0000...0.00. ius 
Graded and Drained ......... s 2 
Surface Treatment Soil & Gravel... han 42 a 
Bridges (number) ESS eas, an 8 








Since the highway department functions under a 
fiscal year policy which begins July Ist each year, the 
completed and uncompleted work as indicated in the 
table of mileage of state highway construction is in 
reality a one year program which began July 1, 1940, 
and will end June 30, 1941. 

The probable funds and mileage of construction is 
for the fiscal year July 1, 1941- July 1, 1942. 


WEST VIRGINIA 


The expenditures for construction under the direc- 
tion of the state road commission in 1940, including 
the carry-over from 1939, will approximate $13,860,534. 
Details of completed work for 1940 and mileage carried 
over to 1941 are shown in the tables. 


Roads and Streets 


STATE HIGHWAY EXPENDITURES 








Approximate 
Expenditures 
in 1940 
> eee nig 809,905 
Bridge Construction ; De ee. See 529.629 
Grade Separation Commrectio —....................... kaos 221,000 
Maintenance .......... a ee ee eee 4,800,000 
Equipment Purchases Dae SPE Ee oS * 500,000 





MILEAGE OF STATE HIGHWAY CONSTRUCTION 





Completed Uncompleted 
During 1940 Carried over 





(Miles) to 1941 ( Mi.) 
Portland Cement Concrete .................... 19 16 
Bituminous Concrete ........... 76 16 
Bituminous Macadam ........... a 86 56 
Stone and Gravel - -oeeaonhan = 14 16 
Stabilized Construction ............................ 8 = 
Graded and Drained Earth ..... joo 105 77 
Oy ee See 566 4 
2 (eee 44 ae 
ee aka ae een . 14 4 
Grade Separation (number) ....... 3 2 





In addition 5 miles of bituminous concrete and 18 miles bitum- 
inous macadam were widened. 


It is anticipated that substantially the same alloca- 
tions for primary and secondary maintenance and con- 
struction will be made for the calender year of 1941 
as in 1940. 

The 1941 forecast for primary construction is estim- 
ated at $7,986,000, and for secondary construction at 
$1,540,200. These estimates include both programmed 
and suggested work for contract. Suggested work for 
contract requires legislative confirmation before it can 
be put into effective construction work. Schedule below 
shows probable construction program for next year. 


PROBABLE MILEAGE OF STATE HIGHWAY 
CONSTRUCTION IN 1941 








Primary Secondary 
(Miles) (Miles) 
Grading and Draining (programmed)............ 69 26 
*Grading and Draining (suggested) .............. 51 20 
Bituminous Surface (suggested) ................... 200 200 
*Macadam and Bituminous (programmed).... 43 3 
Roadside Development (programmed) ............ 6 
Roadside Development (suggested) ................ 10 
Flashing Crossing Signals (programmed) .... 6 
Flashing Crossing — iclcaesisdl icc 8 ali 
Bridges (programmed) . : ota £ 13 6 
a RE Ree ee 12 10 





*Included in the totals are 15 miles of grading and draining, 
and 30 miles of bituminous macadam suggested for prison labor 


construction. 
NORTH CAROLINA 


Of the total $23,495,000 expenditures by the state 
highway department during 1940, $12,500,000 was ex- 
pended for maintenance. Probable funds for 1941 have 
been increased $2,405,000 over last year’s, and the 
rearrangement of allocations will provide $15,500,000 
for maintenance. Details are given in the tables. 


STATE HIGHWAY EXPENDITURES 








Approximate Probable 
Expenditures Expenditures 
in 1940 in 1941 
Highway Construction .................. ....$ 7,975,000 $ 7,550,000 
Bridge and Grade Separation 
A EES AE I 2.320,000 2,150,000 
OO LETETERLAS ENTET I 12,500,000 15,500,000 
Equipment Purchases. ...................-...--- 700, 700.000 








els 


ate 
ires 


ir 


= % 


Ne ee 
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Engineers and contractors with time schedules to meet for a 
airport, cantonment and industrial paving can profit by ; Wilclele) te) Vt: 
The Barrett Company’s experience in successfully solving - 

similar problems during 1914-18. Barrett has the per- —_ AT LOW COST 
sonnel and equipment to speed up defense construction— 
specially trained highway engineers, a fleet of Barrett 
tank cars and efficient Tarvia distributors, and a nation- 
wide network of Tarvia plants. It’s a big organization 
equipped to meet big emergencies! : ae 
Vv Vv ww v 


cw 


THE BARRETT COMPANY New York Chicago Birmingham 
St. Louis Detroit Philadelphia Boston Providence Lebanon, Pa. 
Rochester Baltimore Minneapolis Cleveland Columbus Toledo 
Youngstown Syracuse Hartford Buffalo Cincinnati Bethlehem 
Portland, Me. Norwood, N. Y. In Canada: THE BARRETT 
COMPANY, LTD. Montreal Toronto Winnipeg Vancouver 


- +» ONE OF AMERICA’S GREAT BASIC BUSINESSES 
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MILEAGE OF STATE HIGHWAY CONSTRUCTION 








Roads and Streets 


STATE HIGHWAY EXPENDITURES 











Completed Widened Uncompleted Approximate Probable 
During 1940 During Carried over Expenditures Expenditures 
(Miles) 1940(Mi.) to 1941 ( Mi.) in 1940 in 1941 
Portland Cement Concrete 54 185 46 Highway Construction, Bridge Con- 
of SS eee 25 22 struction and Grade Separation 
Bituminous Macadam ........ 98 ee 50 STII | ccnssnacaestinssinkatacseciabendinitel $15,572,786 $15,000,000 
Bituminous Low Cost ........ 182 04 LEELA ,675,271 ,500, 
Graded and Drained Earth Equipment Purchases ......................---- 2,718,070 500,000 
CO a 62 aa 47 
Bridges and Separations =| MILEAGE OF STATE HIGHWAY CONSTRUCTION 
SS, aes eee § 110 ae 60 : 





PROBABLE MILEAGE OF STATE HIGHWAY 
CONSTRUCTION IN 1941 








Full Width 
Construction Widening 
(Miles) ( Miles) 
Portland Cement Concrete .................-.-- 50 160 
BI III 10s ianisiecsacctusdaansmiceiniennienillibeie 15 20 
Bituminous Macadam. .........................-.--. 75 a 
Bituminous Low Cost. ...............:c0cc-sce--0-« 140 
Graded and Drained Earth (only)........ 90 
Bridges and Grade meneeeeneanes 
(numbers ) EEE AER Bere j 60 








SOUTH CAROLINA 


The road building program of the state highway de- 
partment proceeded in 1940 at about the same pace 
that it did during previous years. Contracts awarded 
in 1940 totalled $8,512,000. Actual expenditures for the 
calendar year were approximately $7,950,000. 

Maintenance expenditures for the fiscal year ending 
June 30, 1940, totalled $3,357,051. Of this expenditure, 
$1,652,892 was spent for the direct cost of maintenance, 
$700,351 for retreatment, $481,663 for shoulder treat- 
ment, $1,965 for special maintenance, and $520,178 
for the purchase of new equipment. 

The state highway system comprises about 9,642 
miles of which about 6,550 miles are now hard sur- 
faced. During the past three years, at the rate of 1,000 
miles per year, 3,000 miles have been added to the 
system through legislative action. This addition approx- 
imately equals the number of miles of road in the 
system which are not hard surfaced. 


A classification of the miles on the state highway 











system by types, as of Oct. 31, 1940, is as follows: 
Type Miles —— 

Completed: Standard High Type Pave- 

ER aT Reta, IR 2,611.45 

Bituminous Surface Treat- 

IN. setnicidasinitusmelicicnidiaeatenasiihe 3,828.10 

| Ee ee 150.99 6,590.54 
Under Construction: Standard High 

Type Pavements. ................... ge 9.17 

Bituminous Surface Treat- 

SORES wien 161.94 

Earth Types 111.00 282.11 
Unimproved 2,769.77 

Total Miles . 


9,642.42 


It is anticipated that expenditures for construction 
and maintenance operations in 1941 will be at about the 
same level as 1940. 


GEORGIA 


The following is an unofficial estimate of the highway 
expenditures : 





Let to Contract 
or Placed Under 
Construction 
(Miles) in 1940 


Portland Cement Concrete, Brick, Sheet Asphalt, 





Bituminous ry and Bituminous Macadam 125 
pS aS even 1,478 
Stone and Gravel (Untreated) ERE reer 870 
Graded and Drained Earth..u.....................-ccecceccesees 759 





The detailed construction program for 1941 had not 
been decided. 


EAST SOUTH CENTRAL STATES 
KENTUCKY 


Of the 558 miles of roadway constructed by the 
state highway department in 1940, hard surfaced roads 
totalled 181 miles, bituminous 192 miles and graded 
and drained 185 miles. Details of 1940 work are given 
below and include funds available for 1941. 


STATE HIGHWAY EXPENDITURES 








Actual Estimated 
Expenditures Expenditures 
1940 1941 
per Coe q........ceee $11,000,000 $10,000,000 
For Maintenance .................................. 5,500,000 6,000,000 


400,000 
$16.400,000 


For Equipment 





Totals 





MILEAGE OF CONSTRUCTION COMPLETED IN 1940 





Constructed 
in 1940 





Hard Surface (concrete, rock asphalt and ; 
ee eee (a) 181 miles 
Bituminous Types (surface treatment—surface 





eg a eee en 192 miles 
Graded and Drained (including traffic bound 

macadam and gravel surfacing) ...............-.....-0-0-+ 185 miles 
ND cetiicrencisinintantintininiiibindnimcenias (b) 16 


(a) Includes 13 miles of extra width paving. 
(b) Includes 3 railiroad overhead crossings. 


ALABAMA 


Since the state highway department operates on a 
fiscal year policy which ends on 30 of September of 
each year, a definite demarcation of construction work 
with each calendar year is not available. 

During the fiscal vear ending Sept. 30, 1940, the 
following construction work was accomplished. 


MILEAGE OF STATE HIGHWAY CONSTRUCTION 











Completed 

in 1940 

(Miles) 

Bituminous Construction: 

Mat ... a scanhncapesiglonees 408 
Liquid OY SA 5 138 
RRM GON OE 280 
OE SA. SEAS ae ee ee 647 
i ae ee 85 
a Oe ae ee See P 


B Bridges (number) 
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“IT'S A VERY SUCCESSFUL 
PAVEMENT...THE ENGINEERING 
DEPARTMENT IS TO BE NB es 
CONGRATULATED” = ) 


2 : : , 




















ee “YES, COMMISSIONER, 
Sa THESE MODERN BRICK 
PAVEMENTS ARE POP- 
ULAR WITH MOTOR- 
(22) STS AND TAXPAYERS” 


we 


















A perfect surface for any vehicle at any 
speed...And the surface stays that way 





STREET AND HIGHWAY OFFICIALS often 
comment on the sense of satisfaction they 
feel when they open a modern brick pavement 
to the public. 


This is * —— parva Fos a other Capitol Avenue, N. E., Battle Creek, Mich., widened 
pavement gives such splendid service. and paved in 1938 with 3 inch vertical fiber lug brick. 
Hundreds of these modern brick pavements 
have been built in the past ten years. They 


_ 
4 ake 8 
se SP 

Magers a 


Fa: ae eke oo! 


are starting towards a golden anniversary of ing methods have given amazing improve- 
trouble-free service. Experience says they will ments. Engineers have made even greater 
reach that anniversary—perhaps pass it. For advances in designs that give it ideal riding 
of all commonly used paving materials, Vitri- qualities and safety. 
fied Brick has by far the greatest resistance to Your community can use Vitrified Brick 
weather damage—the starting point of most pavements to advantage. Put them wher- 
pavement failures. ever you want a road or street pavement to 
Always the quality pavement, Vitrified Brick have the lowest cost per year of service. 
has undergone substantial improvement in National Paving Brick Association, National 
recent years. Research and new manufactur- Press Building, Washington, D.C. 













BRICK 


ACTORY PAVEMENT 
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It is estimated that there will be a slight decrease 
of mileage in the various types of road construction 
for the year ending September 30, 1941. The estimated 
total of funds available is $16,116,000, of which $8,- 
300,000 will be absorbed for highway construction, 
$2,500,000 for maintenance, and $300,000 for purchase 
and replacement of equipment. 


MISSISSIPPI 


Expenditures by the state highway department is 
estimated at $17,888,262 for 1940. Preliminary estimate 
for probable expenditures for 1941 total $4,188,400. As 
shown in the tables below considerable amount of work 
scheduled for 1940 will be carried into 1941 for com- 
pletion. 


STATE HIGHWAY EXPENDITURES 








Approximate Probable 
Expenditures Expenditures 
in 1940 1941 
Highway Construction, Bridge Con- 
struction and Grade Separation 
Construction $15,631,689 $2,313,400* 
a ae ee ome 1,800,000 
Equipment Purchases icinocopaleecmeatihiiadl 00, 75,000 





*Includes projects definitely veered. 


OF STATE HIGHWAY CONSTRUCTION 





MILEAGE 


Completed Uncompleted 
During 1940 Carried over 





(Miles) to 1941 (Mi.) 
Portland Cement Concrete .... 83.6 87.5 
Bituminous Concrete ......... 1.1 1.0 
Bituminous Low Cost (Surf. Treat.) 189.6 225.0 
Graded and Drained Earth... 484.4 156.0 
Sand Asphalt ................... dstiaemeiia 65.8 36.8 
Roadside Improvement. ......................-... 9.1 1.3 
0 RS A ren Py 11.2 1.2 
Bridges (number) badd 202 77 
Grade Separation (number) ................ 5 9 





No definite mileage program has as yet been estab- 
lished for new work for 1941. A preliminary draft, 
however, indicates that 111 miles of various types of 
hard surfaced roads and 57 miles of graded and drained 
earth roads are being considered. 


WEST SOUTH CENTRAL STATES 
ARKANSAS 


The construction program for the 1940 calendar year 
was financed with federal funds made available through 
toll bridge reimbursement accomplished by action of 
the state in freeing all state-owned and operated toll 
bridges in the spring of 1938. The funds involved were 
in the following amounts. 


Regular Federal Aid ....................c.cc.cccccccecccceccccseee $1,955,000 
Secondary Federal Aid : 55,000 
$2,210,000 


In addition, carry over balances accrued sufficient in 
amount to allow contract commitments to be made in 
the total of $3,022,841. These funds provided for work 
of the following general classification, grading and 
minor drainage structures being a necessary appurt- 
enance to many of the projects involved. 


Grade Crossing Separation and Protection funds ap- 
portioned to the state from federal sources, and not 
requiring matching, amounted to $510,000. This sum, 
together with accrued balances allowed contract com- 
mitments in the total of $775,998, thus financing the 
construction of five separation structures, two reloca- 
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tion projects and twelve railroad crossing protection 
devices. 


MILEAGE OF STATE HIGHWAY COMMISSION 











Completed 

in 1 
a 15 miles 
Bituminous Surfacing, Road Mix or equivatlent........ 125 Miles 
oo 6 ll l—Eeee ee 28 miles 
Rae ewe 4,013 lin. ft. 





Expenditures for the probable construction program 
for 1941 are not available. 


LOUISIANA 


The value of work now under construction which 
will be carried forward to 1941 is $6,535,300 and the 
funds available for new construction in 1941 amount 
to $18,281,675, of which $5,900,000 is United States 
Government funds for the construction of bridges in 
the floodway area; and approximately $4,800,000 is 
Works Projects Administration funds for highway 
work. These federal funds are available from previous 
allottments. Details of the,1940 work and new work 
for 1941 are given below: 


MILEAGE OF STATE HIGHWAY CONSTRUCTION 
Forward to 1941 





Completed 1940 





eee 40 $ 1,829,400 54 $2,018,900 
SS a ee 19 205.500 18 284,000 
OS 6 Sel See 173 1,154,900 272 1,070,800 
OS eee a ae 1,180,300 20 313,900 
ee 3 4,917,600 3 1,738,000 
Grade Sep. ........%.... sat iin 1 576,300 1 329,800 
Roadside Imp. -.2.--p4ej----------- 9 55.800 55 713,900 
ee ES 2 A ae a ae 

304 $9,919,800 423 $6,469,300 
Maint. Const. ..... .. 427 1,198,890 24 66,000 

731 $11,118,690 447 $6,535,300 





PROBABLE MILEAGE OF STATE HIGHWAY CON- 
STRUCTION IN 1941 











Mileage Cost 

Concrete ....... sshcsdevds ecdenrnentaecaehs atesecheamtumantte 47 $ 2,108,000 
We eo ee 45 878,000 
Gravel ............ 356 3,141.000 
RIE sisecinsbstck qisndend aes sibeionentamloaacoiemicoaiaidas 33 2,572,000 
Bridges .......... oe ae 1) ee 5,400,000 
Grade Seperation sail Selecta ee, 463,000 
Road Improvement ................-..0-....0...ss0.000+- . 260 1,206,000 
Surface Treatment Improvement.... 583 2,513,675 

1,324 $18,281,675 





In addition to the $18,281,675 available for new high- 
way construction in 1941, $3,500,000 for maintenance 
and $250,000 for equipment have been included in the 
highway budget. The equipment funds will provide addi- 
tional purchases to supplement state owned equipment 
valued at $3,000,000. 

The principal features of the 1941 program will be 
the completion of the highway between the Mississippi 
River bridge at Baton Rouge and Nesser, including a 
connection with Baton Rouge ; the widening of the pave- 
ment between Bonnet Carre spillway and Kenner; the 
paving of the highway between the Mississippi River 
bridge at New Orleans and Boutte; the paving of the 
highway between Shreveport and Caddo Lake; the 
paving of the relocation between Lee and Michaud and 
the completion of numerous flood control projects. 

New work to be undertaken in 1941 will be paving 
of the highway between Nessor and Prairieville and 
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balanced to meet the severest roll- 
ing conditions. 


STRAIGHTEN OUT those aie! ea) eae oe 














SURFACES at the LOWEST 
POSSIBLE Per Mile COST 


You can do it in “nothing flat” with a speedy, 
long life, low upkeep Huber. The reasons: 
HUBER ROAD ROLLERS are built with a 
full knowledge of their job; they have four 
speeds forward and four speeds reverse for 
rapid transportation and versatility in rolling; 
they have a short wheel base which makes 
them easy to maneuver; and together with the 
Huber hydraulic scarifier and Huber Tru-Plane 
make a combination that is hard to beat eco- 
nomically. And too... with a Huber .. . just 
push a button and away “she” goes. Every 
Huber Roller is now equipped with an Electric 
Starter. Check these and other Tul kelace Lili 
Huber features described on this page... 





elite, your next roller is bound to be a Huber. The heavy duty 6 cylinder gaso- 
line engines with which HUBER 
THE HUB E 4 MF G. COMPA NY ROLLERS are equipped assure 


steady power without vibration 
and plenty of reserve to over- 
come all obstacles. Diesel power 
Q is also available if you desire it. 


MARION, OHIO, U. S. A. 





HUBER’S Dual Hydraulic Steer- 
ing requires little effort on the 
part of the operator. All con- 
trols are centrally located for 
quick, easy operation. This also 
includes the new HUBER ELEC- 
TRIC STARTER button. 






Be sure to write for catalog describing HUBER 
ROLLERS in detail. 


ROLLERS 


5 *6*e7282e9+ 10+ 12 TONS 
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the widening of the pavement between LaPlace and the 
Bonnet Carre spillway on the airline highway; the pav- 
ing of approximately nineteen miles on the Alexandria- 
Columbia highway; the widening of the pavement be- 
tween Kingsville and Camp Livingston; the construc- 
tion of numerous bridge and railroad grade separation 
structures; the construction of approximately 33 miles 
of concrete pavement; 45 miles of surface treatment; 
356 miles of grading and surfacing; 260 miles of road- 
side improvement and 583 miles of improvement along 
concrete and bituminous highways. 


TEXAS 


The state highway department closed its books for 
another fiscal year on Aug. 31, 1940, completing 786 
projects, including 61 large bridges and 23 grade separa- 
tions at a total cost of $38,589,117. Contracts awarded 
for 743 projects during the year were estimated at 
$28,020,989. Details of work completed during the fiscal 
year are shown in the table below: 





Cost 
$ 5,892,639 
8,080 845 
9,110,975 


Type Mileage 
Grading and Small Structures 

Gravel, Caliche, etc. Surface 

Asphalt Surface 

Concrete 

Railroad Relocation .... 

Highway Protecting Devices 

Landscape Projects 





$29,112,303 


$ 6 948,439 
2,528,374 


$ 9,476,814 
$38. 589,117 


Total Highways 


I MINN -iiscastntaeniinianiunacenetiiinsaiabiiunilion 
Underpasses and Overpasses.. 


SE nee eee mC 





An Aug. 31, 1940, there were 473 projects, including 
36 large bridges and 13 grade separations, under con- 
struction and active, though part of the cost shown 
had been paid on estimates prior to Aug. 31: 





Type 
Grading and Small Structures 
Gravel. Caliche, etc. Surface 
Asphalt Surface 
Concrete 
Highway Protecting Devices 
Highway Planning Survey 
Landscape Projects 





$ 1,316,510 
4,0-°5,929 
7,723,292 
3,098,653 

129,165 
556,327 
26 949 


$16.896,828 


Large Bridges $ 1,533,323 
Underpasses and Overpasses....... 1,505,569 


$ 3,038,892 
$19,935,721* 





Total Highways 


ig ec earns Mee Seem rs 





*Includes 135 joint state highway-WPA projects totaling 477 
miles on which labor is furnished by WPA. 


During the year an average of 8,216 persons were 
carried on the pay rolls of the department, performing 
engineering, maintenance and other work necessary to 
the efficient operation of the highway department, and 
these persons received $10,286,196.05 in payment for 
their labor. In addition, there was an average of 6,882 
persons employed by contractors engaged on state high- 
way contracts, and it is recognized that for every per- 
son actually engaged in highway construction, there 
are three others engaged in the production and trans- 
portation of materials and equipment. 
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MOUNTAIN STATES 
MONTANA 
Approximate expenditures, complete and uncompleted 
mileages for 1940, and the probable program for 1941 
for the state highway department are shown in the 
tables below: 


STATE HIGHWAY EXPENDITURES 


Probable 
Expenditures 





Approximate 
Expenditures 


in 1940 in 1941 


$4,900.000 
1700 000 
100,000 
1,9-10,000 
260,000 





Highway Construction $5,316,600 
Bridge Con-truction 
Grade Separation Construction 

Maintenance Meee 


Equipment Purchases 














MILEAGE OF STATE HIGHWAY CONSTRUCTION 





Uncompleted 

Completed Carried Over 
During 1940 to 1941 
(Miles) (Miles) 





Bituminous Low Cost 

Stone and Gravel (Untreated) 
Stabilized Construction 
Graded and Drained Earth 
Bridges (number) 
Grade Separation (number) 








PROBABLE MILEAGE OF STATE HIGHWAY 
CONSTRUCTION IN 1941 





Full Width 
Construction 
(Miles) 





Po-tland Cement Concrete 
| Ee er eee eae ee 
Stone and Gravel (Untreated) 

Graded and Drained Earth 

Bridges (number) 
Grade Separation (number) 











The approximate expenditures during 1940 for high- 
way construction amounted to $3,110,000. This amount 
includes cost of constructing 7 bridges and 2 grade 
separation projects. The maintenance expenditures will 
approximate $1,510,000 and our equipment purchases 
amounted to $30,000, a grand total of $4,650,000 for 
the year. 

The mileage completed during 1940 follows: grading 
and surfacing, 113 miles; low-cost bituminous surfac- 
ing, 235 miles; and .5 mile of concrete paving. A total 
of 70 miles of grading and surfacing and 12 miles of 
plant mix bituminous surfacing contracted during 1940 
will be carried over to 1491. 

The probable expenditures for state highways during 
1941 follow: 





$3,638,000 
1,600,000 
100,000 


Construction 
Maintenance 
Fquipment Purchases 














The construction expenditures will include approx- 
imately 108 miles of grading and surfacing, 144 miles 
of low-cost bituminous surfacing, 9 miles of concrete 
pavement, and one steel and concrete bridge. 


WYOMING 


Among the items of construction of the state highway 
department was the construction of 300 miles of bitu- 
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minous low cost armor coat. Of the 30 bridges in the 
1940 program, 10 will be carried over to 1941 for com- 
pletion. Approximate expenditures for 1940 total $5,- 
150,000. Probable funds for 1941 is estimated to be 
$4,450,000. Details of the 1940 work and the probable 
construction program for 1941 are given below: 


STATE HIGHWAY EXPENDITURES 








Approximate Probable 
Expenditures Expenditures 
in 1940 in 1941 
Highway Construction $4,300,000 $3,600,000 
Maintenance ..............-. 750,000 750,000 
Equipment Purchases . 100,000 100,000 





MILEAGE OF STATE HIGHWAY CONSTRUCTION 








Uncompleted 
Completed Carried Over 
During 1940 to 1941 
(Miles) (Miles) 
Bituminous Low Cost ......... 160 40 
Graded and Drained Earth ....... 100 50 
Bituminous Low Cost Armor Coat 300 ‘an 
Bridges (number) ..................... 30 10 
Grade Separation (number) ................ 0 3 








PROBABLE MILEAGE OF STATE HIGHWAY 
CONSTRUCTION IN 1941 








Full Width 
Construction 
(Miles) 
Bituminous Low Cost ............. 300 
Grade Separation (number) .... 2 
Graded and Drained Earth........... td ciicetlaaattaee ER ial 150 





ARIZONA 


The table gives information on 1940 work and prob- 
able 1941 program of the state highway department. 


STATE HIGHWAY EXPENDITURES 








Approximate Probable 
Expenditures Expenditures 
in 1940 in 1941 
Highway Construction (includes 
bridge construction) ........ Siecauieael $5,047,650 $4,477,000 
Grade Separation Construction ............ 106,835 186,252 
Maintenance and Betterments ............ 1,207,634 1,500,000 
Equipment Purchases . wee 1,187,948 1,225,000 





MILEAGE OF STATE HIGHWAY CONSTRUCTION 








Uncompleted 
Completed Carried Over 
Durine 1940 to 1941 
(Miles) ( Miles) 
Portland Cement Concrete .................. 7 2 
Bituminous Low Cost ..............-.--.-..---- 209 48 
Stone and Gravel (Untreated) ............ 5 3 
Grade Separation (number) .................. 1 ani 
Graded and Drained Earth...................... 8 5 





PROBABLE MILEAGE OF STATE HIGHWAY 
CONSTRUCTION IN 1941 








Full Width 
Construction 
(Miles) 

Bituminous Concrete . 10 
Bituminous Low Cost................. 270 
Stone and Gravel (Untreated) 280 
Graded and Drained Earth .. ee 180 
Bridges (number) .................. x 6 
Grade Separation (number) ............................. : 1 
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Funds for equipment purchases listed above are cap- 
ital accounts which include equipment and overhead. 


COLORADO 


The construction program for 1940 of the state high- 
way department involved the expenditure of approx- 
imately $5,400,000 and $1,500,000 for maintenance. 
Equipment purchases are chiefly for the maintenance 
department and are paid for out of the maintenance 
appropriation. It is estimated that the probable expendi- 
tures for 1941 program will amount to $7,000,000. The 
following tables give some details of the 1940 work 
and probable work for 1941. 


STATE HIGHWAY EXPENDITURES FOR 1940 AND 1941 








a & Approximate Probable 
“tp Expenditures Expenditures 
he in 1940 in 1941 
Highway Construction and Bridges 
ESE RR ETE an $5,050,000 $5,000,000 
Grade Separation Construction .......... 350,000 500,000 
NN BOSSES EINE ES 1,315.000 1,315,000 
Equipment Purchases ............................. 185,000 185,000 





MILEAGE OF STATE HIGHWAY CONSTRUCTION 





Uncompleted 





Completed Carried Over 
During 1940 to 1941 
(Miles) (Miles) 
Bituminous Low Cost ................---..-..---+- 442.0* 115.0 
Stone and Gravel Surfacing.................. 115.0 85.0 
Grade Separation (number .................. 7 8 





*In addition 88 miles of highway were widened. 


The item, 88 miles of widening, involved the laying 
of strips of oil mat, 4 feet wide, along the shoulders 
of concrete pavement. This widened the driving surface 
from 18 feet to 26 feet. 


PROBOBLE MILEAGE OF STATE HIGHWAY 
CONSTRUCTION IN 1941 








Full Width 
Construstion 
(Miles) 
I, BE iii icici rs tad ceckllnnisdnannibapenin 500* 
ee ee EO ee ens ee 115 
Grade Separation (mumber) -.............-.-.----cc-c---ceeseeoee-oes 5 





*In addition 90 miles of highway will be widened. 


When the 1940 budget was prepared a year ago, 
there remained $1,378,547 of federal aid that the state 
was unable to match. However, subsequent negotiation 
pared down the unmatched funds to $709,279. This was 
accomplished by securing approval of the U. S. Public 
Roads Administration on the oil specification developed 
by the state highway department for the oiling of high- 
ways. As a result, for the first time, the department 
was able to use federal aid funds in the oiling of 
highways. An early report indicates that unmatched 
funds for 1941 will probably come within $500,000. 


UTAH | 


State highway expenditures in 1940 for highway con- 
struction, bridge and grade separation was approximately 
$3,000,000. In. addition $1,200,000 went for maintenance 
and $280,000 ‘for equipment purchases. The probable ex- 
penditures in 1941 for construction is $2,550,000, for 
maintenance $1,500,000 and for purchase of equipment 
$300,000. The following table gives details of the 1940 
construction : 
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HYATT WOUND ROLLER TYPE AND HY- 
LOAD SOLID ROLLER BEARINGS shown 
here. Inherent design advantages, uniformity 
and accuracy, along with their capacity for 
heavy loads, account for the wide-spread 
application of these better bearings. 














BECAUSE OF FRICTION-FREE HYATTS at vital operating 


KEEP THEM positions, very little attention is required by the 


shovels, tractors, scrapers, mixers, rollers, etc., that 


YO U N G W T H handle the work around busy construction and road 


HYAT TS jobs. With Hyatts carrying the loads, production 


is speeded up, and bearing wear and care elimi- 
nated. To keep your equipment on the go, always, 
be sure Hyatts are there when you next build or 
buy. Hyatt Bearings Division, General Motors 
Sales Corporation, Harrison, New Jersey; Chicago, 


Pittsburgh, Detroit and San Francisco. 








ROLLER BEARING S 


MM ouiet| 
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MILEAGE OF STATE HIGHWAY CONSTRUCTION 





Completed Widened Uncompleted 
During During CarriedOver 
1940 1940 to 1941 
(Miles) (Miles) (Miles) 


Portland Cement Concrete...... . 6.3 2.4 
Rock Asphalt eal ens wall 
Bituminous Low Cost vidi ‘ 4.2 35.9 
Stone and Gravel 

(Untreated) { 5.6 
Graded and Drained Earth... 32.8 
Landscape Projects ; es 
Bridges (number ) cele 7 





37.9 
17.6 
31.3 





The following tabulation gives some details of the 1941 
program : 


PROBABLE MILEAGE OF STATE HIGHWAY 
CONSTRUCTION IN 1941 





Construction 
(Miles) 





Portland Cement Concrete 

Rock Asphalt .. 

Bituminous Low Cost 

Stone and Gravel (Untreated) 

Graded and Drained Earth 

RONG TOGO. cccneeccocsesenssieisnnipisincicnidvinnteegtcaninnndaatinine 
Grade Separation (mumber)  -................-....-.0:---oceceseseeeeeees 
Bridges (number) 





NEVADA 


The construction program of the state highway de- 
partment for 1940 included 189 miles of low cost bitu- 
minous road work. Of the total 93 miles is classified 
as pavement widening. Other construction work com- 
pleted involved 34 miles of stone and gravel (untreated ) 
roadway, 4 bridges and 2 grade separations. Details 
of 1940 work and probable 1941 program are given 
in the tables. 


STATE HIGHWAY EXPENDITURES 





Probable 
Expenditures 
in 1941 


$2,230,000 
35,000 


Approximate 
Expenditures 
in 1940 
$2,487,279 
33,907 





Highway Construction 

Bridge Construction 

Grade Separation Construction and 
Crossing Signals 

Maintenance 

Equipment Purchases 


152,000 
875,000 
75,000 


763,075 
85,618 





MILEAGE OF STATE HIGHWAY CONSTRUCTION 





Uncompleted 

Completed Widened Carried Over 
During 1940 During to 1941 
(Miles) 1940(Mi.) (Miles) 


Bituminous Low Cost.... . 189 93 78 
Stone and Gravel 
(Untreated) 
Bridges (number) . ao 
Grade Separation (number ) 








PROBABLE MILEAGE OF STATE HIGHWAY 
CONSTRUCTION IN 1941 





Full Width 
Construction Widening 
(Miles) ( Miles) 





Bituminous Low Cost 
Stone and Gravel (Untreated) 
Grade Separation (number) 
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PACIFIC STATES 
WASHINGTON 


In the funds tabulated below for expenditures in 
1940 and probable expenditure for 1941, the accounts 
are divided into two groups. Highway construction in- 
cludes road work, bridges, grade separations, right of 
way and location. Maintenance includes equipment pur- 
chases and rentals. 


STATE HIGHWAY EXPENDITURES 





Estimated 
Expenditures 
in 1941 


Expenditures 
in 1940 





Highway Construction (including 
right of way and location) 

Maintenance (including equipment 
purchased and rentals) 


$ 7,000,000 





$10,800,000 





MILEAGE OF STATE HIGHWAY CONSTRUCTION 
COMPLETED DURING 1940 








Grading and Surfacing 
Paving (high type) 
Bituminous Surfaces 
Bridges (number) 

Grade Separations (number) 








PROBABLE MILEAGE OF HIGHWAY CONSTRUCTION 








Grading and Surfacing 
Paving (high type) 
Bituminous Surfaces .- 
Bridges (number) 





The 1941 program is subject to legislative action 
which convenes in Januray, 1941, and therefore no 
schedule is available at this writing. 


OREGON 


The approximate expenditures by the state highway 
department in 1940 for highway construction, main- 
tenance and equipment and estimated similar expendi- 
ture in 1941, together with mileages of construction 
work completed in 1940, and estimated mileage for 
1941 are given below: 


STATE HIGHWAY EXPENDITURES 





Probable 
Expenditures 
in 1941 


$7,450,000 
350,000 
450,000 
3,970,000 
350,000 


Approximate 
Expenditures 
in 1940 





Highway Construction 

Bridge Construction 

Grade Separation Construction 
Maintenance 
Equipment Purchases ......................0---- 











January, 1941 


NELVLE 
TONS-A DAY 


.. of one 
inch mat 


* 


Equip yourself with complete information. The whole 

— in the Barber-Greene Finisher Booklet. Send Ir takes systematic organization to lay 1,000 

a card or letter for your copy. There is no obligation. 
tons of 1” x 22’ mat any day. But to average 
1,000 tons a day for 31 miles of the most beau- 
tiful sand asphalt you have ever seen, perfectly 
leveled, and uniformly compacted, takes more 
than organization and good intentions—it takes 
Barber-Greene Tamping-Leveling Finishers. 


The State of Georgia is using two of its Barber- 
Greenes on this two course job from Jesup to 
Nahunta, not only proving the excellence of 
Barber-Greene pavement and the economy of 
B-G operation, but the way in which Barber- 


Greenes set the pace for the whole project. 
40-13 


BARBER 


AURORA | a Fp a, om a 
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HIGHWAY CONSTRUCTION 


MILEAGE OF STATE 





Completed 
During 


1940 
(Miles) 





Portland Cement Concrete 
Brick ........ epee ees 
Sheet Asphalt 

Bituminous Concrete 
Bituminous Macadam . 
Bituminous Low Cost 

Stone and Gravel (Untreated) 
Stabilized Construction 

Grade and Drained Earth... 
Bridges (number) uiiaaiaetias 
Grade Separation (number). 





PROBABLE MILEAGE OF STATE HIGHWAY 
CONSTRUCTION IN 1941 





Full Width 
Construction 
(Miles) 





Portland Cement Concrete........ 
Brick 

Sheet Asphalt .... 

Bituminous Concrete 
Bituminous Macadam 
Bituminous Low Cost 

Stone and Gravel (Untreated) 
Stabilized Construction ........ 
Graded and Drained Earth 
Bridges (number) . 

Grade Separation (number). 





Uncompleted work which is to be carried into 1941 
has been included in the totals of the probable milage 
of state highway construction for 1941. 


CALIFORNIA 


Accomplishments of the California Division of High- 
ways for 1940 may be gauged by the following brief 
tabulation of work placed under way during the past 
year. 





Major Construction Contracts.................-.c-cec-sc-sssscssseceseeees $16,449,600 
Minor Improvements, Betterments and Day Labor 4,870,000 
Assistance to City of Los Angeles for Improvements 

to State Routes with WPA and PWA Funds 
Right of Way and Engineering 


Tot2l Jan. 1, 1940 to Dec. 31, 1940 





Maintenance expenditures for the calendar year of 
1940 amounted to $10,586,300. 

The $16,449,600 -allotted for contract construction 
provided for the following types of improvement. 





Type 





Grade and pave 
Grade and plant-mixed surface 
Grade and road-mixed surface 


Armor coat and seal coat 
Grading only .. 

Shoulder improvement only... 
Bridges and grade separations.... 





During the past year the Division of Highways has 
awarded seven contracts involving stabilization of the 
subgrade by admixture of portland cement. The work 
performed under these contracts covered 34.8 miles of 
state highways and the projects were situated in Te- 
hama, Merced, Santa Barbara and Riverside counties. 
The 34.8 miles are included in the paving and plant- 
mixed surface mileage given in the above tabulation. 
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The Division of Highways, as all state departments 
in California, operates upon fiscal periods covering two 
years and state highway budgets are prepared upon a 
biennial basis. At the present time the highway budget 
for the biennial period from July 1, 1941, to June 30, 
1943 (93d-94th fiscal years) is in the process of prep- 
aration. As a large portion of the work for 1941 is to 
be financed from the funds for these two fiscal years, 
it is quite impossible at this time to give any detail of 
proposed construction and maintenance activities for the 
coming year. 

Preliminary estimates, however, indicate that revenue 
from the following sources will accrue to the Division 
of Highways for the two years between July 1, 1941, 
and June 30, 1943. 





Source 





State’s 14%4-Cent Share and Cities’ %-Cent Share of 
the 3-Cent Gas Tax 

State’s % of Net Revenue from Motor Vehicle Fees.... 

Use Fuel Tax (Diesel Oil, Butane, Etc.) 002220... 

Regular Federal Aid | Apportionments 

Caravan Fees .......... sheets ane 


Total Budgetary Revenue, 7-1-41 to 6-30-43 





It is expected that this amount will be alloted to high- 
way work in the following amounts. 





%-Cent Gas Tax to City Streets not on State Highway 
System 

Maintenance 

Shops, Equipment and Buildings 

Highway Planning Survey 

Construction and Improvement 

Administration .. 

Traffic Engineering and Investigation 








The sum of $57,940,000 allotted to construction and 
improvement of the state highway system for the com- 
ing biennium will be allocated in approximately the fol- 
lowing amounts : 





$ 9,125,000 
200,000 
$57,940,000 


%4-Cent Gas Tax to State Routes in Cities... 
Right of Way and Engineering... in 
Joint Highway Districts 
Construction Projects and Contingencies 

Total .. 











In addition to the above, it is anticipated that Cali- 
fornia will receive some $1,480,000‘in Federal Aid 
Grade Crossing funds and $1,330,000 in Federal Aid 
Secondary or Feeder Funds. 

A figure of considerable interest to the construction 
industry in the above breakdown of the proposed bud- 
getary amounts is that of $38,075,000 for construction 
projects and contingencies. It is from these funds that 
construction work and contracts will be performed. 


With only this $38,075,000 available for construction 
during the next two years, California is confronted with 
the proposed improvement of highways designated as 
of strategic importance in the program for National de- 
fense. Estimates of improvements to the highways in 
California included in the proposed strategic road sys- 
tem indicate that the necessary work to bring these 
roads to military standards will amount to about $150,- 
000,000. In addition, it is estimated that the cost of con- 
struction of access roads to cantonments, military and 
naval reservations will amount to $11,000,000. 








Januury, 
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sda ds’ Equipment First! 
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= 
Fortify Yourself with These Bulletins [ 


JAW CRUSHERS A-3 
ROLL CRUSHERS B-3 
“KUBIT” IMPACT BREAKERS K-1 
VIBRATING SCREENS SS-1 and CRS-1 
REVOLVING SCREENS ; X-1. 
JUNIOR TANDEM PLANTS A STARS 
TRACTOR CRUSHER UNITS F ‘=~ RC-2 pe 
ROCK FEEDERS X-1 
ONE PIECE OUTFITS 

SUPER TANDEM CRUSHING PLANTS 


STRAIGHT LINE CRUSHING 
PLANTS 


TWO UNIT CRUSHING PLANTS 


Plan Your seated NOW! ROCK PLANTS 


SIZED STONE PLANTS 
Before you bid on Aggregate Production, Bi- ‘HOT MIX K.D. TYPE ASPHALT 
tuminous Mixing or Material Handling jobs get PLANT _ AP-7 


these bulletins on Cedarapids Equipment. Learn HOT OR COLD MIX K.D. ASPHALT 
PLANT »AP.10 





of the increased performance—economy—and pro- 
: ‘ : ee HOT MIX TWO UNIT PORTABLE ' 
duction that Cedarapids Equipment will give you ASPHALT PLANT iS eh sly 
in 1941! Plan NOW. Write today—these bul- SPEEDLINE PORTABLE ASPHALT ; 
letins are FREE. PLANT ye ice 


DRIERS AND ACCESSORIES + AP-5 
PUG MILLS  AP.4 


PORTABLE STABILIZER PLANTS : - STAB-1 
. as *,f 

r *~ i] 
Our new sensational “Kubit” Impact Breaker PORTABLE, SEMI-PORTABLE AND ae 


will be on display at Cincin- STATIONARY WASHING PLANTS 

nati during the meeting of PORTABLE PLACER MACHINES wP-1 
the National Crushed Stone DRAG SCRAPER TANKS 

Assn., January 20-22. Booths 


C and D, South Hall. Come SEW WAGERS X-1 
and see it! MATERIAL HANDLING EQUIPMENT - X-1 


PLANT ACCESSORIES X-1 
































Make Our Rooms At The Pennsylvania Hotel Your Headquarters In New York January 27 to 31 
While Attending The Convention of the American Road Builders Association 


IOWA MANUFACTURING COMPANY ~ Cedar Rapids, lowa, U.S.A. 


DEALERS IN ALL PRINCIPAL CITIES 
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NATIONAL DEFENSE HIGHWAY 
FUND REQUIREMENTS 


A Survey by ROADS AND STREETS Indicates Special 
Federal Authorization Will Be Needed 


ATIONAL defense highway requirements are 
N designated by three agencies who are clothed with 
this power—the Secretary of War, the Secretary 
of the Navy, and the National Defense Advisory Com- 
mission. The President requested Mr. John M. Carmody, 
Administrator of the Federal Works Agency, to prepare 
a report upon the adequacy of our highways for the na- 
tional defense in collaboration with the War Depart- 
ment, the Navy Department, and the Advisory Commis- 
sion. At the time this article was written, this report 
had not been submitted. It was expected at one time 
that it would be ready for the middle of October, 1940. 
This report will contain, we presume, the recommenda- 
tions of the Public Roads Administration for certain defi- 
nite defense highway requirements as nearly as can be 
ascertained at the time of the issuance of the report. 
The data and information which follow have no con- 
nection whatever with this report. It is the results of a 
survey by Roaps AND StrEETs of the requirements in 
highway work for national defense as understood by the 
states. The views expressed in this survey do not repre- 
sent the views of either the Public Roads Administration 
or the War Department regarding necessary national 
defense highway work. They do represent, however, 
the views of the various states reporting and are sub- 
mitted only as such. In this connection the reader should 
study the editorial in this issue. 

Roaps AND STREETs undertook this survey for the pur- 
pose of determining how much money would be re- 
quired, according to the opinions of the various states, 
for defense highway needs. Each state, naturally speaks 
only for itself in the light of the information it had at 
hand regarding defense highway requirements. Each 
state was asked for a statement, not exceeding 500 words, 
on funds that would be required for widening, for neces- 
sary by-passing of cities and towns, for strengthening of 
bridges, for access roads to camps and industrial areas, 
and for removing bottlenecks. A generalized summary 
of these reports indicates funds of the order of $1,500,- 
000,000 would be required. Following are the state 
reports : 


Alabama 


The state highway department authorities have re- 
ceived very little information concerning the strategic 
highways and military access roads for Alabama. 

Our state highway department has furnished to the 
Public Roads Administration on their request much data 
relating to several of our primary routes. This, no doubt, 
has been considered by the Public Roads Administration 
and the War Department and Alabama is awaiting 
further action dependent upon a certain report of the 
Public Roads Administration on defense highway needs 
of the nation which is yet to be made public. 

From the press and from reports of various organiza- 
tions, it has been estimated that in Alabama there are 
some 1,200 miles of highways that may be considered 





of strategic importance and that the cost to develop 
these highways to military standard would be some 
$47,000,000. 

Alabama authorities have no information from federal 
authorities as to the mileage of road that may be con- 
sidered of military importance as access roads to can- 
tonments, camps and other military facilities within the 
state. Other highways that are rural in nature that are 
the state highway department’s responsibility yet to be 
improved to standard adequate for local traffic service is 
estimated at some $34,000,000. Major bridges other than 
those on the so-called strategic system, it is estimated 
would cost about $9,000,000. Grade separation projects 
should cost some $10,000,000 and it is believed that at 
least $30,000,000 would be required in the way of bet- 
terments to bring the Alabama state highway system up 
to an adequate standard for local traffic service within 
the next half decade. 


Alabama has at this date several important centers of 
military concern which we know are in need of access 
facilities. The state highway department independently 
has made no study of these requirements. 

With the above estimates that do not have to do with 
military access roads or roads of purely military nature, 
it can be readily noted that the Alabama State Highway 
Department or the State of Alabama with its present 
revenues could not afford to arrange to finance a program 
for immediate action. 


We believe that roads constructed solely and exclu- 
sively for military purposes are essentially a national 
military preparedness item of expenditure and the cost 
of which should be borne by the federal government on 
the same basis as is the construction of cantonments, 
etc., and that it is unfair to ask the State of Alabama to 
participate in the construction of these non-highway 
projects. 


For projects that will necessarily have to be over-built 
solely for the purpose of military use, it is our opinion 
that the state should participate in the construction of 
these only to the extent that finances will permit in the 
necessary work to care for present and future local traffic 
within a reasonable number of years. However, revenues 
at this date will not permit the participation in many of 
such projects in our state due to the fact that we already 
have heavy programs and agreements reached for the 
construction of rural state highways to state standards 
that will reasonably serve the present and future needs 
from the local state standpoint. 


The Alabama Highway Department has no informa- 
tion relative to the increase of traffic on the strategic 
highway system or the access roads that might be caused 
by military action. However, we do have information 
relative to present and future needs for local use and 
truly to construct highways of a standard greater than 
that necessary for our road use with present revenues 
should not be permitted. 
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NATIONAL DEFENSE 
calls for more speed, more 
special construction, more 
road building. Equipment 
must not fail. Continuous 
operation with avoidance of 
breakdowns depends largely 
on correct lubrication. For 
road construction and earth 
moving machinery there 
are... 


... SINCLAIR OILS AND 


GREASES that offer top 
efficiency while helping to 
keep operating and mainte- 
nance costs low. No matter 
what make or type of con- 
struction machinery you 
operate, Sinclair is prepared 
to serve you with the correct 
lubricant for maximum 
service and economy. For 
quick deliveries of Sinclair 
products, write the nearest 
Sinclair office or Sinclair 
Refining Company, 630 
Fifth Avenue, New York. 


v 7 vy 


(Left) Letourneau Model “A” 
TOURNAPULL — owned by the Frank 
Mashuda Co., and operating in Penn- 
sylvania. This operator’s equipment 
is Sinclair-lubricated. 


Write for “The Service Factor” — 
a free publication devoted to the 
solution of lubricating problems. 














SINCLAIR REFINING COMPANY 


2540 W. CERMAK RD. CHICAGO - 10 W. S5ist St. NEW YORK - 1907 GRAND AVE. KANSAS City - 573 W. PEACHTREE ST. ATLANTA - 


(Inc.) 
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It is believed that through national legislation an ade- 
quate basis of financing both roads of military impor- 
tance and strategic importance can be made. These meas- 
ures of defense are a national problem and should be 
financed nationally, assisted by the states through par- 
ticipating in the planning, programming and engineering 
activities necessary, which item of expese would neces- 
sarily be one of partiotic duty. 


Arizona 


In developing a cost estimate for strategic highway 
standardization on national defense roads in Arizona 
two selections, identified as Priority No. 1 and Priority 
No. 2, were considered. These two selections improved 
to the standards required by the U. S. Army in maintain- 
ing free movement of their equipment plus normal traf- 
fic would require considerable additional reconstruction 
not at present contemplated. 

We have in the past made estimates of our receipts 
and expenditures and from these figures and forecasts 
have developed contemplated changes in existing roads 
and bridges. These estimates bear a fixed relation of 
obsolescence to revenue. It is a plan, scientifically con- 
structed on facts, and will no doubt be carried out to 
completion as funds permit. 

At this time when inadequate road service is being 
forcefully exposed the natural reaction is to eliminate 
substandard sections immediately to prevent the multi- 
plication of danger to the defense plan. If such a plan 
were carried out all available highway funds would be 
concentrated on strategic highways in order to improve 
them to a satisfactory standard. With funds regimented 
in this manner the normal progress of improvement 
would become upset and the balance of the system sacri- 
ficed. This is unsatisfactory. 

Realizing the importance of our main trunk highways 
to national defense should their use be required for this 
purpose, and having full knowledge of their substandard 
conditions in the event of a heavy military movement, it 
would seem logical to establish ways and means of 
financing such improvement without jeopardizing the 
normal improvement program of a state highway depart- 
ment. In this connection we have computed the cost of 
improving our strategic highways to an adequate stand- 
ard, but we have not been able to determine from where 
the necessary funds will come to do the work without 
sacrifice to other important roads in the system. 

What would appear to be a satisfactory solution, and 
at the same time maintain the planned continuity, would 
be to allocate funds to the whole system as originally 
proposed in the state’s program, and the balance of funds 
necessary to expedite improvement of roads of great 
military value to be abtained from national defense ap- 
propriations. This plan provides the allocation of state 
and federal funds normally accruing to the various state 
highway departments plus federal funds required to 
meet the highway improvement needs of the War 
Department. 

A brief tabulation of Priority No. 1 and No. 2 follows: 


FIRST PRIORITY 








Miles 
Total Unsatis- Total 
Miles factory Cost 
1149.0 988.8 $12,910,500 
Major Bridges Minor Bridges 
Revamp Rebuild Revamp Rebuild 
No. Cost No. Cost No. Cost No. Cost 


19 $334,000 12 $568,000 54 $166,900 35 $625,300 
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SECOND PRIORITY 








Total Miles Total 
Miles Unsatisfactory Cost 
390.00 258.5 $4,449,000 
Major Bridges Minor Bridges 
Revamp Rebuild Revamp 
No. Cost No. Cost No. . Cost 
7 $ 27,300 8 $350,000 17 $49.700 





The average annual expenditure by Arizona for administration, 
maintenance, equipment, betterment and construction is about 


$7,000,000. , } 
From the foregoing it is obvious that a special appropriation 
of federal funds is necessary. 


California 


The effect upon highway construction in California by 
the necessary readjustment in the financing of projects 
to meet the demands of the proposed defense system will 
be far reaching. The results of surveys made in this state 
for proposed improvements which would be required for 
the strategic road system indicate that approximately 
$150,000,000 will be required in California. In addition 
to this amount, approximately $11,000,000 will be neces- 
sary for construction of access roads to the several can- 
tonments, naval and military reservations planned for 
this state. 

The appalling inadequacy of funds which will be avail- 
able for highway improvement is clearly seen when these 
figures are compared with anticipated federal aid to be 
apportioned to California during the next two years and 
the total expected state revenue. 

California’s regular federal aid appropriations for the 
next biennial budget have been reduced 25 per cent which 
places an additional burden on this state in meeting 
defense demands. 

From preliminary estimates of proposed apportion- 
ments to the state of federal aid funds it appears that 
California will receive during the fiscal years ending 
June 30, i942 and ’43 only about $10,400,000 for regular 
federal aid, federal aid secondary and federal aid grade 
crossing funds. California must match the regular fed- 
eral aid and secondary funds with some $8,900,000 which 
will make a total of only $19,300,000 for the first two 
vears of the $150,000,000 program for strategic roads in 
California. 

It is most apparent, therefore, that the federal govern- 
ment must provide additional money for the strategic 
roads and for the access roads in greatly increased 
amounts if the program for national defense is to be 


accomplished. 
Colorado 


The improvement of national defense highways pre- 
sents a very serious problem for Colorado. 

This state, like other western states, has a large high- 
way mileage and a relatively small population with the 
consequent result that highway income has not been 
sufficient to take care of the many demands for highway 
improvements. Today Colorado does not have sufficient 
state funds to match all federal aid available to the state. 

In the face of these facts this new responsibility of 
improving national defense highways is a very serious 
problem indeed. 

We estimate that a minimum of $15,000,000 will be 
needed to improve approximately 1,200 miles of defense 
highways in the rural areas only. 

This amount of money would take all of our state 
funds, matched with federal aid, for the next four to 
five years. 
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Obviously, we can’t allocate all or a major portion of 
our funds for the national defense roads. Not only must 
we make needed improvements to provide for the traffic 
needs of our people, but we must also maintain the sys- 
tem now in use. 

We are willing to co-operate to the limit of our re- 
sources with the national defense program. We are will- 
ing, for example, to appropriate state and federal aid 
funds for the improvement, to minimum standards, of 
those routes in the defense system which may be used by 
and be a benefit to the general public. 

We are not in favor of spending our own state funds, 
together with federal aid, for the construction of four- 
lane highways on the defense system where this high 
type of road is not as yet needed by the general public. 

As regards the construction of sections of road to 
serve military posts and camp areas we are firm in the 
opinion that these are purely of a military nature and 
should be constructed wholly out of funds provided by 
Congress for defense. 

If time is an important element in the improvement 
of defense highways, then there is only one way to get 
the job done and that is for Congress to appropriate suffi- 
cient funds for the construction and improvement of 
those routes which are considered essential to the nation’s 
defense. 

Colorado and other states with a situation similar to 
ours can’t take on the added burden of improving these 
defense roads out of regular highway income and at the 
same time satisfy the demands of the people who are 
paying their gas tax and other motor vehicle charges for 
the improvement of those highways which they use daily. 


Connecticut 


A total of over 500 miles of the 2,800 miles of Con- 
necticut’s state highway system is included in the first 
and second priorities for strategic highway standardiza- 
tion. These include roads with daily vehicle averages 
running as high as 45,000. 

It is estimated by the Connecticut State Highway De- 
partment that over $21,000,000 will be needed to provide 
the additional grading, drainage, resurfacing, shoulder 
construction, bridge and structure changes and right of 
way corrections. 

The roads in the pattern serve to connect important 
coast defense areas and centers engaged in the produc- 
tion of large quantities of munitions, ordnance and other 
military material, in addition to serving the civilian needs 
of a densely populated area. 

Grading and minor drainage corrections are required 
on 154.6 miles with 185.6 miles, including the foregoing, 
needing resurfacing. Despite the fact that practically all 
Connecticut state highways have stabilized shoulders a 
total of 199.4 miles need additional work to bring them 
to the standard set. Right-of-way changes are needed on 
115 sections of road to permit the installation of stand- 
ard features of construction. 


Delaware 


While the widening of roads and bridges on the 
strategic system of highways in Delaware amounts to 
approximately $250,000 only, there is a bottleneck on 
U. S. 13 near the Pennsylvania line where the worst traf- 
fic situation in the state is now located. It will cost ap- 
proximately $1,000,000 to eliminate it. Another grade 
crossing not on the strategic system but leading imme- 
diately west from the City of Wilmington in which two 
railroads are involved and which would connect a divided 
highway with the street system of Wilmington would 
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require approximately $400,000 or a total of $1,600,000 
for the state to adequately take care of this situation. 


Florida 


The problem of a study of national defense highway 
requirements is both timely and expedient. We have 
been vividly impressed with the necessity of rapid move- 
ment of supplies and troops in prosecution of modern 
warfare. Failure to incorporate necessary road improve- 
ments in our program of national defense could result 
in disaster. 

Fortunately, the necessity for improvement of strategic 
roads has not been overlooked nor disceunted. Yet, 
because of the very nature of road construction, it is 
necessary that agreements be made as to responsibility in 
order that improvements may not be delayed. 

After the tentative selection of strategic military routes 
in this state, the Florida State Road Department made 
an estimate of cost necessary to bring these roads up to 
military standards. On the 2,117.8 miles of road, it was 
estimated that improvements costing $68,094,400 should 
be made. In addition to the cost of improvements, it 
would be necessary to acquire additional rights-of-way, 
the cost of which is estimated at $18,243,500, making 
the total: cost of emergency requirements amount to 
$86,337,900. The costs of improvements by items are as 
follows: 














Needed Improvement Mileage Cost 
Widening roadbed to minimum standard......1,767.500 $14,491,400 
Adding parking shoulders 18.950 85,100 
Surfacing (widening, reconst. and new 

oe 1,319.800 46,639,400 
Major bridge structures—less than 85 ft..... 2.034 2,147,400 
Major bridge structures—over 85 ft.............. 9.266 4,731,100 
Total cost exclusive of rights-of-way............ $68,094,400 
Estimated costs of rights-of-way.................. 18,243,500 
Total estimated costs of improvements........ $86,337,900 





It should be pointed out that the above figures apply 
only to the cost of improvements needed on the system 
of strategic military routes and do not include the cost of 
constructing spur roads to military camps and naval 
bases. Since this state is strategically located for the 
operation of training camps and naval bases, the cost of 
constructing spur roads to the numerous reservations 
will be no small item. 

Now, it is obvious that the people of this state cannot 
be expected to assume the financial responsibility of an 
improvement that is of national benefit and character. It 
is true that the people of Florida would benefit most from 
these improvements, and that the responsibility of main- 
taining an adequate road system is a function of the 
state. However, the standards required to facilitate mili- 
tary equipment are so much greater than the standards 
required to facilitate normal traffic that the cost of im- 
provements are increased considerably. Federal appro- 
priations should meet the entire cost of these extraordi- 
nary requirements. Furthermore, the estimated cost of 
the required improvements is many times the annual 
revenues available for road construction in this state. It 
is unconstitutional to borrow money for such purposes in 
Florida. So, it appears, that the only way this state can 
make the desired improvements in the desired time is by 
federal appropriations—appropriations in addition to the 
regular federal aid. 


Georgia 


In the state of Georgia, highways vital to national 
defense and of primary importance equal 963.32 miles ; 
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when you use Bethlehem road steel 


Whether it’s a small contract or a large job like the 
new Pennsylvania Turnpike, you’ll find that using 
Bethlehem Road Steel enables you to finish more yard- 
age per hour. 

Bethlehem road steel materials are specifically de- 
signed to save your time and increase your profits. Beth- 
lehem Road Joints, for instance, are one-piece units, 
easily installed by one or two men working ahead of the 
pouring crew. Bethlehem Bar Mats and Reinforcing 
Bars are delivered to you promptly, cut to the dimen- 
sions needed on your job. Bethlehem Highway Guard, 


Cable Brackets and Steel Posts are easy and economical 
to drive and string. 

You'll find, too, that it saves you time and money 
when you make Bethlehem your headquarters for 
road steel. A single order placed with Bethlehem 
eliminates unnecessary bookkeeping, telephoning and 
correspondence. 

For higher profits and more yardage completed each 
hour on your next contract, get Bethlehem Road Steel 
Service to supply you with all the road steel materials 
you need. 





BETHLEHEM STEEL COMPANY 
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of secondary importance, 605.35 miles; making a total 
of 1,568.67 miles. The bridges on this selective system 
which do not meet War Department specifications 
amount to 121. 

The state highway department’s estimate of cost of this 
selective system for rebuilding, relocating, widening, 
et cetera, of highways and bridges amounts to $45,350,- 
800.00. Information as to how this mileage and cost were 
arrived at is given below: 





1. Mileage of roads under supervision of state highway depart- 
ment which have been designated as of special importance to 
national defense. 

(a) Of primary importance, miles................................... 963.32 
(b) Of secondary importance, miles.......... 


Total miles . 1,568.67 


. Bridges on this selected system which do not meet War 
Department specifications (number) .....................0--0s-0--0-+ 
. State highway department’s estimate of mileage on this 
selective system as of immediate concern for improvement: 
Primary : 
Rebuilding, relocating, or widening, miles 831.06 
Estimated cost $22,776,500 
Secondary : 
Rebuilding, relocating, or widening, miles 572.45 
Estimated cost $17,434,300 
Bridges 
Primary System: 
(a) New (number) 
Estimated cost ..... 
(b) Widened and/or strengthened (number).... 
Estimated cost . 
Secondary System: 
(a) New (number) ............... snieknauainaiin 35 
EE REESE eee 
(b) Widened and/or strengthened (number).... 0 
Estimated cost , 





Strategic highway standardization in Idaho will apply 
to 683 miles of first priority roads estimated to cost 
$9,413,700, and 503.6 miles of second priority roads esti- 
mated at $11,772,400, plus $3,340,000 for first priority 
by-passes, a grand total of $24,526,100. Included in the 
above is $4,035,300 for first priority parking shoulders 
and $3,295,200 for second priority parking shoulders. 

Idaho normally places 45 per cent of its regular federal 
aid and grade separation funds on the 1,186.6 miles of 
the strategic system, being $1,057,050 per year or $5,285,- 
250 for a five-year period. On this basis Idaho would 
provide $5,285,250 for either first or second priority 
roads or both. 








First priority . $ 9,413,700 
By-passes ......... St dalbeod 3,340, 


Total .... ...$12,753,700 
Provided by state . 5,285,250 


7,468,450 
11,772,400 


$19,240,850 


Government, first priority... 
Government, second priority ... 


Government, first and second priority..........................-.--- 





Bridge costs have been included in the above. Idaho 
meets military requirements as the legal gross loads are 
68,000 pounds and axle loads 18,000 pounds. The length 
of a single vehicle is 35 feet, and full truck and trailer 
65 feet. 

The Idaho estimate of cost of the strategic highway 
standardization of 1,186.6 miles has been based on mini- 
mum requirements. 

The determination of the dividing line between im- 
provement in place and relocation is admittedly difficult 
in this western country where the prospect of additional 
funds brings within range so many possibilities of ex- 
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tensive revisions. However, the objective of time, and the 
dual service to be provided, draws the improvements 
back closer to the existing location and permits only 
minor revisions. Simplicity, strength, and time saving 
must supersede the luxury of the bolder outline, which 
can be carried out after purely military purposes have 
been accomplished. Highways disrupted by reconstruc- 
tion in the midst of military use would be fatal to the 
purpose of the improvement. Time for building the ex- 
tensive detours would not even be available. 

It would seem that the projects that do not permit 
ready detouring should be placed very high in the pro- 
gram and so be completed before the climax is reached 
while those permitting easy detours or alternate routes 
be placed low in the program. 

The intermountain area, of which Idaho is a part, lies 
between the main sources of military supply and between 
the areas of expected military operations. This area is 
one requiring dead haul between centers of operation. It 
is an area of great distances, sparse population, and arid 
lands. For the purpose of military highways, however, 
these liabilities become assets, because this area affords 
the possibility of the longest stretches of sustained high 
speed travel of any of the highway routes to the Colum- 
bia River and Puget Sound, if undertaken in a large way. 

In northern Idaho, improvement encounters extreme 
difficulties in heavy mountain rock work on U. S. 10 and 
U. S. 95 along rivers and lakes closely confined by moun- 
tains and where U. S. 95 leads north to Canada. 

It will be found that the limitations of the mountain 
and arid states as to roads involve many strategic control 
points which in time of emergency will affect the move- 
ment of traffic hundreds of miles away from them. The 
essential of programming would seem to be the avoid- 
ance of aggravating this situation by neglecting to pro- 
vide adequately for the detour situation which will affect 
the dispatch and success of the entire undertaking. The 
East has a multitude of road alternatives from which 
to select, while the intermountain country is controlled 
by a few canyons and divides. 


Illinois 


The War Department has designated 1,977 miles of 
the Illinois primary system as highways strategically 
important to the national defense. All of these roads are 
now paved. However, many of them were improved a 
number of years ago, and fall far short of the standards 
their strategic importance justifies. A survey of this 
strategic network has been made, and it was found that 
only 510 miles meet minimum requirements. On 920 
miles the needed improvements consist only of shoulder 
widening, but this work alone is estimated to cost $6,300,- 
000. Reconstruction of existing pavement, including con- 
siderable mileage of relocations, is required on 131 miles, 
and is estimated-to cost $20,500,000. In addition, the 
need for 144 miles of new routes at a cost of $30,700,000 
is indicated. The total estimated cost to modernize the 
defense highway system is, therefore, $57,500,000. 

In addition, a survey has been made of the highway 
improvements needed to provide proper access to the 
several military camps and reservations in the state. The 
total estimated cost of these improvements is $15,000,000. 
Therefore, the total defense highway bill in Illinois, ac- 
cording to estimate, is $72,500,000. If the state were to 
devote all of its available construction funds, including 
federal aid allotments on the present basis, to these de- 
fense roads, five years would be required to finance the 
job. 

It is, of course, not possible for the state to assign its 
construction funds exclusively to defense work. It is 
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MARMON -HERRINGTON Ad-Wheel-Drive 


“Our Marmon- Herrington 
All-Wheel-Drive converted 
Ford was the only truck on 
the job that could reach the 
dump with a load. The rear 
axle was often completely 
buried in the sand,”’ writes 
a well-known contractor. 
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“it has given us a smoother 
road surface, faster than any 
equipment we ever had. We 
use it to pull much larger 
trucks through when the go- 
ing is bad.""—A New England 
Town Board. 
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AND SNOW,’ Says Prominent Firm of General Contractors 


Year after year Marmon-Herrington All-Wheel-Drive 
converted Fords have proven themselves veritable “little 
giants” in all sorts of general construction and road 
work. 1941 models are better yet, because they incor- 
porate all the improvements in design and construction 
which have been developed through the years by The 
Ford Motor Company, and by Marmon-Herrington en- 
gineers. Truly, there are no other trucks, at any price, 
which can surpass these powerful, fleet and economical 


MARMON-HERRINGTON CO., INC. e« 


vehicles for performance when the “going” is really tough. 

We convert all standard Ford trucks, passenger cars 
and commercial vehicles to All-Wheel-Drive in the same 
plant where Marmon-Herrington heavy duty All-W heel- 
Drive trucks are built. Write for literature on any or all 
of these vehicles, and ask for a demonstration by our 
dealer in your territory. You will be amazed at what 
these vehicles will do, and agreeably surprised at the 


low prices. Cable address MARTON. 


INDIANAPOLIS, INDIANA, JU. S. A. 
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admitted that all of the roads in the strategic system are 
also important from the standpoint of purely civilian 
usage. However, there are many miles of highways in the 
state not on the designated system which are urgently 
in need of reconstruction and modernizaiton, and which 
are highly important from the standpoint of peace-time 
use. If construction of the latter roads would be deferred 
in order to concentrate construction funds on the 
strategic system, a very large percentage of our highway 
users would have to be content with inadequate service, 
and maintenance expense on many miles of road would 
jump to an excessive figure. While there is an obligation 
on the part of the state to give preferred attention to the 
modernization of the defense system, it cannot abandon 
consideration of the rest of its primary roads. 

The federal government and the state have agreed that 
about $4,000,000 would be a fair amount for Illinois to 
spend on defense highway projects during 1941. This is 
more than 70 per cent of the state’s combined federal aid 
allotments for this year. Such an expenditure will take 
care of only about 5% per cent of the needed improve- 
ments. It is apparent that at the rate of $4,000,000 per 
year progress towards an ultimate goal of $72,500,000 is 
going to be very slow. It is further apparent that the 
state can hardly hope to be able to step up, appreciably, 
this rate of progress. 

This, I believe, is the situation in all of the states. If 
modern highways are as vital to national defense as we 
believe they are, the cost of building them should be 
considered as a defense expense and federal funds should 
be provided for building them. Surely, the fact that these 
facilities will render valuable peace-time service for 
many years after we hope the present emergency shall 
have passed, should in no way detract from our estimate 
of their military worth. If a million dollar highway im- 
provement is essential to defense, it is entirely proper to 
pay for that improvement with defense funds. The fact 
that such improvement would have subsequent civilian 
utility should be considered a virtue—a virtue which 
very few other types of defense projects would have. 


Indiana 


A rough estimate of the cost of the several road and 
bridge projects under construction or considered neces- 
sary as part of the national defense program follows: 

Estimate of mileage on primary system needing im- 
provement to War Department announced standards is 
185 miles of rebuilding, relocating, or widening at an 
estimated cost of $803,400. On the secondary system 
there are 90 miles of this type of work estimated to cost 
about $515,400. Three new bridges will be required at a 
cost of $143,000. 

Aside from those highways shown on the defense sys- 
tem, there are other roads on the state system important 
for the national defense. These roads lead into airport 
development, ammunition depot, ordnance plant, pow- 
der plant, and military post. Involved in this category 
of construction are 61.7 miles which will cost approxi- 
mately $2,497,000, the expenditure of which was not con- 
templated by the state highway commission when the 
1941 and 1942 program was planned. Of course, full 
details are not available so these figures are estimates 
only. 

Kansas 


As a very rough estimate, with reference to defense 
highway needs and with particular reference to funds, 
we might say that excluding access roads for which we 
have little information, other apparent strategic routes 
will require approximately $32,000,000. The grading 
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and drainage would involve an expenditure of approxi- 
mately $7,500,000; surfacing, $19,250,000; structures, 
$5,250,000. In addition to these construction costs right- 
of-way would probably cost in the neighborhood of an- 
other $1,250,000. 


Kentucky 


In Kentucky so far the War Department has indicated 
that 715.6 miles of our highways are of primary impor- 
tance, and 306.7 miles are of secondary importance, or a 
total of 1,022.3 miles. 

On this mileage we have at present 57 bridges which 
do not meet War Department specifications. On this 
selected mileage there will be required 153.2 miles of 
rebuilding and relocating, at an estimated cost of $5,025,- 
500.00. On the roads of second priority there will be re- 
quired 47.2 miles of rebuilding and relocating, at an 
estimated cost of $194,300.00. 

Of the bridges mentioned above, we will need to re- 
build entirely 37, at an estimated cost of $3,227,000.00, 
and widen or strengthen 19 bridges, at an estimated cost 
of $250,000.00. 

On access roads we have agreed to build one four-mile 
section which will cost in the neighborhood of $85,000.00. 
We have agreed to furnish the necessary engineering, 
surveys and plans, and supervise the construction for 
the access and tactical roads needed at Fort Knox. 

In addition to the sums mentioned above, we estimate 
that it will require in the neighborhood of $3,000,000.00 
for these access and tactical roads around Fort Knox, 
none of which we have agreed to furnish. 

It is our sincere belief that, when we designate any 
available federal aid allotments to work on these strategic 
highways, we have done all that could be expected, and 
we believe that the balance of the funds should be set up 
as part of the necessities for national defense, with a 
separate appropriation therefor. 

v 


Louisiana 


Strategic highways in Louisiana on which cost esti- 
mates were prepared to bring them to a standard as set 
by the War Department were classed as first, second, 
and third priority. 

A summation of these priority routes is as follows: 





























Mileage Designated Miles 
sk. a ee 
OE SS ee Saas a) ee 695.4 
pO RAR Re, 22.4 

Cg, EE As ae ee 1,302.0 
Miles Cost 

Reconstruct first priority................:........ 467.7 $11,599,200 

Reconstruct second priority .................... 618.1 14,241.900 

Reconstruct third priority —.................... 20.7 605,700 

ere aol us a1, 106.5 $26,446,800 

Bridges Number _ Estimated Cost 

First priority—mew -..................s.cssscsessseeeeeeee 98 $2,553,900 

First priority—rebuilt ........................-.-.-.-.-- 6 17,600 

Second priority—mnew  ............-.-----sc-ceec-ee0-+ 46 3,272,500 

Second priority—rebuilt —........0.............. | 50, 

Third priority—new ................ 2 14,700 

Third priority—rebuilt -.............................-+. 0 — 

NID, ic scsisnicccraninessetigbbvictuaetecnsie 146 $5,841,100 
EE LOLS. 7 67,600 
Totals .......... 153 $5,908,700 
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A SLAP ON THE WRIST 
WONT CLEAN UP 




































Just as a boxer depends on good footwork to put 
power in his punch, so a snow fighter depends on 
traction. Ramming a big V-plow into a heavy snow- 
drift, calls for traction and plenty of it. And traction 
is what our unique Four-Point Positive Drive has made 
Walter Snow Fighters famous for, wherever winters 
are meanest. That is why the Pennsylvania Turnpike 
authorities have just bought 12 Walter Model FMD 
Snow Fighters to keep the new Pennsylvania Turn- 
pike open this winter. At the same time the Pennsyl- 
vania State Highway Department has ordered 17 more 
of the rugged Models FBS for general snow removal, 
because this type has given exceptional performance 
in their service. And we have recently delivered to 
Illinois 21 Model FKML. These are only two of many 
states, counties and municipalities who depend on 
Walter Snow Fighters for heavy snow removal work. 
Send for descriptive literature. 
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The total estimated cost of all work to raise to the 
required War Department standard was $32,355,500. 


Maine 


It is very difficult to give any more than a very rough 
estimate of the cost of reconstruction of highways to 
make them more adequate for military roads. We know, 
of course, that many of our highways are not adequate 
and that such reconstruction is necessary but any esti- 
mate at this time must be necessarily based on our knowl- 
edge of conditions and our judgment rather than on the 
results of actual surveys. 

Under these conditions, we have estimated that it 
would require a minimum of $30,000,000.00 to do the 
reconstruction which we believe should be done to better 
serve military needs. This has taken into consideration 
the widening of shoulders and the reconstruction of 
some of the bridges where such reconstruction is most 
needed. Many of our important highways have only nar- 
row shoulders, 3 ft. to 4 ft. in width, and widening to 
minimum requirements we estimate would cost around 
$13,000,000 or $14,000,000. Our estimated cost of re- 
placing structures absolutely required is around $3,500,- 
000 and the balance of the cost, of course, is on other 
items of needed improvement. 

At the present time this department has no funds par- 
ticularly set up providing for the construction of high- 
ways and bridges from a military or defense standpoint. 
We shall, of course, try to cooperate in every way pos- 
sible for the expenditure of such funds as we may have 
on locations where they will serve military needs. 


Maryland 


During the summer of 1940 we received the recom- 
mendations of the War Department setting forth high- 
ways within Maryland to be included in the first, second, 
and third priorities of the so-called strategic net. Tenta- 
tive plans and cost estimates were made covering a 
construction program that would bring these highways 
up to minimum requirements as to widths, shoulder con- 
struction, and load carrying capacity (9,000 lb. wheel 
load). Whatever bridge strengthening or replacement 
might be necessary was included. The first priority em- 
braced 194 miles ; the second priority, 300 miles ; and the 
third, 134 miles, or a total of 628 miles. 

After a careful study of the problem, it was apparent 
to us that to bring the existing highways up to the 
standard of minimum requirements would require the 
acquisition of additional right-of-way area, at an esti- 
mated cost of approximately $11,000,000, and would, 
in many instances, require the continuation of bad align- 
ment, grades, and locations, and would further cause con- 
siderable interruption to traffic over an extensive mile- 
age during the reconstruction of the routes named. Our 
estimate of the cost of bringing these highways up to the 
standard of minimum requirements fixed, amounts to 
$48,700,000, including cost of rights-of-way as named 
above. 

After a careful study of the problem, it seemed 
advisable to us to suggest extensive relocation of a num- 
ber of the roads and the suggested addition of certain 
mileages not included in the original program presented 
to us. 

Our recommendations embraced 204 miles in the first 
priority, 317 miles in the second, and 132 miles in the 
third priority, or a distance of 653 miles, at an esti- 
mated cost of $66,300,000, including right-of-way costs, 
amounting to $13,600,000. 


Practically all of the construction work on the pro- 
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gram suggested by us could be carried on without inter- 
ruption to traffic as traffic could use existing highways 
during the construction of the new mileages. All of the 
work recommended as an alternate to the suggested pro- 
gram would be of definite permanent value to the state 
highway system of Maryland, as well as providing an 
immediate solution in the present military emergency. 

This state, under present financial arrangements, has 
only from six to seven million dollars annually, includ- 
ing regular federal aid allocations for the construction 
of highways. Because of the limitation of funds annually 
available, it would be impossible for us to complete the 
program of construction on the strategic net within any 
reasonable period of time to make it effective to meet the 
emergency condition which the military situation has 
created. 

We, therefore, urge that immediate consideration be 
given to special federal appropriation to cover the work 
required in order that it be effectively completed within 
a reasonable period of time. 

In addition to the strategic net and the work that would 
appear to be necessary to properly improve it, we have 
prepared a program of access roads to the various mili- 
tary reservations within the state, which include Edge- 
wood Arsenal, Aberdeen Proving Ground, Camp Hola- 
bird, Fort George G. Meade, and the Indian Head Prov- 
ing Ground. We also have given consideration to the 
Dahlgren Proving Ground, which, although located in 
Virginia, requires travel across the state of Maryland 
from Washington by way of our new Potomac River 
bridge in the vicinity of Dahlgren. 

We also felt it proper to include the Glenn L. Martin 
Company’s airplant plant located in Baltimore County. 
This plant is of vital importance to any military program 
in the quantity production of military aircraft. The plant 
is so situated between our New Philadelphia Road and 
the Chesapeake Bay as to create an extremely acute high- 
way transportation problem and the solution of which is 
of primary importance. 

The estimated cost of constructing all of these access 
roads to satisfactory standard of width, strength, and 
location, including certain grade-crossing eliminations 
over railroads, as well as over certain important high- 
ways, is approximately $13,000,000. 

If we were to undertake the financing from state and 
federal aid funds of this construction program, it would 
mean the complete elimination for approximately two 
years of all work on our main system of highways, 
which, of course, would also eliminate the possibility of 
any work on the strategic net as described in the early 
part of this letter. Furthermore, most of these access 
roads would be of little importance to the state highway 
system after the conclusion of the present military 
emergency. 

We, therefore, are in the position of having no funds 
whatsoever for this work and are urging that special 
federal appropriation be provided to cover the cost of 
these access roads. 

We are fully cognizant of the seriousness of the 
problem presented and are anxious and willing to do our 
bit to the fullest extent possible to provide the solution, 
but we feel that it would be impossible for us to provide 
any satisfactory results were we forced to depend on our 
own very limited financial resources. 

It must be apparent to anyone that for a small state 
with a population of only 1,600,000, we are, because of 
our proximity to the national capital, because of the large 
important military establishments within our border, and 
because of the fact that our state contains as least one 
route of great national importance, namely, the highway 
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READY TO DIG IN FOR 
AMERICA’S DEFENSE 


Baker Tractor Equipment is ready for its 
important part in speeding up the defense 
program. Big Baker Bulldozers and Grade- 
builders, busy Hydraulic Scrapers and power- 
ful Road Rooters are already diligently work- 
ing on the sites of many great defense projects. 
Baker Snow Plows are waiting to clear the 
way for the transportation of materials so that 
precious winter hours may not be lost. For 
32 years Baker has maintained a leading place 
in the industry. Now, when there is greatest 
need for its products, we are making every 
effort to provide equipment which builders 
for defense must have. 


Write, wire or phone for information 
on any Baker product. 


THE BAKER MFG. CO. 


506 Stanford Avenue 
Springfield, Illinois 
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between Philadelphia through Wilmington, Elkton, Balti- 
more, to Washington, confronted with an especially large 
problem in proportion to our size and available finances. 


Massachusetts 


Defense highway fund requirements for Massachu- 
setts may be summarized as follows: 

Out of 337.5 miles of first priority roads in the state, 
90.7 miles need rebuilding, relocating or widening at an 
approximate cost of $5,057,000. Second and third 
priority road mileage totals 685.5 miles of which 409.5 
miles will need reconstruction of some kind to conform 
with defense requirements. The estimated cost of re- 
construction of this second group is $29,931,000. 

With respect to bridge work, on the first priority road 
net, two new bridges should be erected at an approximate 
cost of $90,000. On the second group of roads four new 
bridges estimated to cost $1,506,000 should be built and 
five should be widened at an estimated cost of $50,000. 

In addition to the above, certain access roads are 
needed to reach army camps, forts, airports, and ship- 
yards. The department estimates the cost of construct- 
ing these to be $7,000,000. 

Total funds estimated as required for national de- 
fense highway work in Massachusetts would be $43,- 
634,000. 

Michigan 

Michigan, like other states of the nation, stands ready 
_ to do its full share in our national defense effort. Fac- 

tories here are being called upon to provide much of the 
material for our actual armament and industrial defense. 

Highways must carry much of the material and many 
of the finished products of these great industrial plants. 
In addition, the highway system must be ready to meet 
the demands of the army in its movement of troops and 
the implements of actual warfare—whether in practice 
maneuvers or in actual combat with a foreign enemy. 

In spite of consistent improvement, Michigan’s high- 
way system today is not prepared for such a load. High- 
way authorities realize this and are now looking to the 
future in order to better meet the responsibilities that lie 
immediately ahead. 

Michigan has within its state trunkline system 2,400 
miles of highway designated by the War Department 
as being of strategic military importance. An analysis 
of these roads reveals that $15,000,000 will be required 
to meet immediate actual minimum requirements. 

These recommendations do not include proposed ex- 
penditures for highways to airports designated as im- 
portant to national defense, industrial production plants, 
and tactical roads. Facilities of this nature would re- 
quire an estimated $8,500,000. 

Even with this program completed, highways would 
not be adequate for efficient service. Rather these im- 
provements would merely bring traffic to state trunkline 
highways which are already overloaded. By-pass routes 
and other extensive construction would be necessary to 
meet this third phase of a complete national defense 
highway program to meet immediate requirements. It 
would involve a total expenditure of probably $34,- 
000,000. 

In other words, Michigan’s immediate needs would 
require a total of $57,500,000. Present normal programs 
of the department will provide but a mere fraction of 
that amount. Highway engineers and administrators 
are ready and anxious to meet the challenge of national 
defense. Just as in other phases of the defense program, 
however, special funds must be made available if they 
are to meet this very special and very vital challenge. 





Roads and Streets 





Michigan already has launched and carried forward 
the first strictly military highway construction project 
in the nation. A four-lane highway is being constructed 
at Fort Custer through the encampment there. Its total 
cost will be in the neighborhood of $1,000,000. This 
money is coming now from normal federal aid sources 
and its use for this project has forced the cancellation 
of other needed projects on state roads. | 

First things must come first. Michigan will cooperate 
to the limit of its ability. But the job is bigger than any 
present source of revenue that can possibly be tapped. 


Minnesota 


Some time last fall we received a description of the 
general location of highways which were considered as 
being of strategic military value in the state of Minne- 
sota. At the same time we were requested to prepare 
an estimate to bring this mileage up to the minimum 
standards. 

In compliance with this request we made an office 
survey of the roads affected, together with an estimate 
of cost of the work which would be required to bring 
this up to at least the minimum standards. In some cases 
our estimate is based upon a type of road which exceeds 
the minimum standards on account of the fact that this 
road would carry heavy amounts of civilian traffic in 
addition to that imposed directly by military require- 
ments. 

We have made our estimates of cost in accordance 
with three priorities. We originally estimated a first 
priority system and then after further study estimated an 
alternate schedule for the first priority, with the feeling 
that traffic would be better accommodated by the routes 
chosen after more thorough study. The original first 
priority consisted of 952.5 miles and the total estimated 
cost was $12,201,000. The alternate selected for the first 
priority, while it embraced in a general way the routes 
considered in the first estimate, omitted some of the 
first routes and substituted others in their place. On this 
account the mileage was slightly shortened but the total 
cost was increased. The alternate routes for the first 
priority embraced 938.2 miles and the total estimated 
cost was $14,699,000. While the cost is slightly greater 
we felt that much better service would be given to both 
military and civilian traffic by the selection of these 
routes as compared to those considered in the original 
estimate. 

The second priority was composed of 512.1 miles with 
an estimated cost of $7,117,700 while the third priority 
consisted of 308.1 miles at an estimated cost of $4,487,- 
700. The total cost for the three priorities, using the 
alternate routes for the first priority, is $26,304,400. 

If we should be obliged to immediately move in and 
improve all of these roads it would take all of the federal 
funds, together with all state funds available for match- 
ing, to take care of this requirement, and even then it 
would require several years to insure completion of all 
these routes. This would mean that all other road con- 
struction within the state would be neglected during that 
period, which would probably have a disastrous effect 
upon highway administration within the state. 

We are willing to take care of the work on the 
strategic net-work in the order in which we would plan 
it if it were not included in this net-work, but if extraor- 
dinary requirements are made, either in the type of 
construction or in the speed of construction, we feel 
that we should receive additional aid from a federal 
source. Our present trunk highway system comprises 
11,000 miles and it can be seen that if we were to con- 
centrate all of our funds on approximately 1,700 miles 
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@ North — South — East — West... highway 

officials and contractors find they get more 

done with an A-W “99” Power Grader. And, 

no matter what the job . . . maintenance or 
construction...on ice-coated, snow-blocked 

roads, in wet, heavy soil or blow sand...a 

“99" does it quicker, cheaper and better. 

Thanks to the extra traction, power and 
maneuverability provided by A/l-Wheel 

Drive and All- Wheel Steer you can tackle 

any job in sight with a "99". You can swing 

into Spring clean-up work earlier, get 

through faster, start Summer construction 

weeks ahead of less efficient equipment; 
and the "99's" Extra Working Month a 
Year efficiency means more profit on low 
bid work . . . more work with limited bud- 
gets. Ask us to prove it! THE AUSTIN-WEST- 
ERN ROAD MACHINERY Co., Aurora, Ill. 
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during the next several years that parts of the state not 
benefited would be extremely critical of any such pro- 
cedure. In many cases some of the roads included in this 
are reasonably adequate for the traffic they now carry 
and the increased expenditure would be primarily for 
the benefit of military traffic. 

It is our belief that with the tremendous sums which 
are being expended for military preparation that some 
substantial part could well be devoted to improving high- 
ways which are believed to be of military value. 

Mississippi 

Last fall this department was advised that certain 
routes in Mississippi had been designated as strategic 
highways. We then made a study to determine the esti- 
mated cost of the work necessary to improve these routes 
in order that they meet the required minimum standards 
adequate to service military traffic. The amount decided 
upon to finance this work approximates $14,133,900, 
which, in comparison with the estimates of other states, 
is rather low. In explanation of this fact, we wish to 
state that we are just completing a four year program of 
highway construction that has involved the expenditure 
of approximately $90,000,000. Naturally, therefore, the 
mileage in this state that needed improvement to place 
same in the category where it would meet the minimum 
standards was low. 

Mississippi has a state maintained system of approxi- 
mately 6,500 miles, and over fifty per cent of this mile- 
age has been hard surfaced. In the last four years the 
major portion of this hard surfacing has been accom- 
plished. There were sections of the system, however, 
that had been constructed prior to our recent program 
and it is on these routes that most of the work such as 
relocations, rebuilding and bridge construction included 
in the estimate occurs. Along with these inadequate sec- 
tions we have practically no mileage on our system where 
the shoulder widths for the length required met the 
requirements necessary to service military traffic. 

At this time we have no definite program for this kind 
of work or for access road work. 

We estimate that 847.1 miles of road in this state are 
first priority roads as designated by the War Depart- 
ment. Second and third priority route mileage amounts 
to 119.5 miles. Out of the first group 266.1 miles should 
be rebuilt, relocated, or widened at an estimated cost of 
$7,847,900. In the second group are 36.0 miles of road 
needing similar work to bring them to the minimum 
standards. The cost for this group is estimated at 
$1,356,000. 

On the first priority roads 38 new bridges estimated 
to cost $4,470,000 would be needed, while on the second 
group, four new bridges estimated to cost $460,000 would 
be required. 


Missouri 


Approximately 2,000 miles of Missouri’s 15,800-mile 
state highway system have been designated as strategic- 
ally important to the national defense. 

The 1,142 miles classified in the first priority group 
coincide generally with heavy traffic arteries that are also 
particularly important for ordinary traffic service. 

It so happens that this important mileage was the first 
constructed in the state, and, because of accelerated 
deterioration and the more or less obsolete standards of 
design and construction used in the early days of road 
building, is in need of serious improvement and recon- 
struction. 

It is the intention of the state highway commission 
to concentrate funds on this first priority group of high- 
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ways insofar as possible. However, it must be pointed out 
that the demands for improvement of the remaining 
14,658 miles in the state highway system are urgent and 
that funds for all highway purposes are extremely lim- 
ited at this time. 

Consideration of the mileage in the second and third 
priority groups leads to the conclusion that in general 
this less important mileage is satisfactory, for ordinary 
usage. 

Development of higher standards than are demanded 
by peace-time activities is a bill that should definitely be 
charged to the cost of defense rather than to ordinary 
road users funds. 

Road leaders in Missouri have always believed that 
funds appropriated by the Congress to the various states 
for road building purposes are derived from the indi- 
vidual states and that annual allocations are the result of 
a wise federal control of distribution, rather than a gift 
to local governments. It is realized, of course, that the 
national defense is important to every state in the na- 
tion, and it is the desire of the Missouri State Highway 
Commission to cooperate in the defense plan to the 
fullest extent of its ability. However, ordinary traffic 
service must not suffer by reason of these particular 
expenditures. It does not seem illogical to assume that 
defense highway development over and above ordinary 
requirements should be financed in a manner similar to 
other defense projects. 

Following is an estimate of cost prepared to show the 
amount of funds necessary to prepare Missouri’s roads 
to conform with desirable national defense minimum 
standards : 





i eA EDS IRI ek ee 1141.6 mi 
Second and third priorities...... es aN a 776.2 mi 
Se. NE FEE ee, ee oe Cee Mee ate 1917.8 mi. 





Number of bridges on these roads which do not meet 
specifications, 80. 

Of immediate concern on the roads of first impor- 
tance for improvement are 603.4* mi. estimated to cost 
$18,200,400. For rebuilding, relocating or widening those 
roads of secondary importance 646.1** mi. are esti- 
mated to cost $24,140,300. 

As for bridges, one new $100,000 bridge will be needed 
on the first group of roads and 20 widened or strength- 
ened at a cost of about $311,100. On the roads of sec- 
ondary importance, 59 bridges would need widening or 
strengthening at an estimated cost of $974,400. 

None of these figures include estimates for access 


roads. 
Nebraska 


The situation existing in Nebraska now and which has 
existed for several years is one wherein ‘the amount of 
Nebraska state highway construction funds is insuffi- 
cient to match all the federal aid made available by Con- 
gress. Consequently, any increase of federal funds for 
national defense would be of no particular advantage if 
matching with state funds was necessary. 


In connection with proposed construction or recon- 
struction of Nebraska's strategic highways to bring them 
to minimum standards, I am of the opinion that in view 
of the fact that funds now available, both state and 
federal for Nebraska, are not sufficient to take care of 


*Includes 527.4 mi. of widening and stabilizing shoulders. In 
addition there are 380.2 mi. on which parking shoulders only 


should be provided. 
**Includes 390.5 mi. of widening and stabilizing shoulders. In 


addition there are 110.3 mi. on which parking shoulders only 
should be provided. 
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Above: Route 71 (Norris Freeway) in Anderson County, Tenn. 
Built heavy to carry thousands of massive trucks and machinery 
trailers during construction of Norris Dam. 


Left: Tennessee Route 15, Lincoln County; Route 15, Franklin 
County; Route 18, Madison County. 


DESIGN CONCRETE ROADS 
TO FIT THE LOADS 


Four examples from Tennessee 


These Tennessee state roads illustrate the adapta- 
bility of concrete pavement to a wide range of 
traffic conditions. Each road has a balanced cross- 
section, designed to carry the anticipated volume 
and weight of traffic. 

For your roads—whether lightly traveled secon- 
daries, through highways, or heavy-duty metro- 
politan routes—concrete can be designed efficiently 
to provide safe, satisfactory transportation at low 
annual cost. 

Concrete’s low maintenance cost is well known. 
And it is a fact that concrete saves money in first 
cost compared with other pavements of equal load- 


carrying Capacity. 
PORTLAND CEMENT ASSOCIATION 
Dept. Al-28, 33 W. Grand Ave., Chicago, Ill. 


A national organization to improve and extend the uses of concrete 
. . - through scientific research and engineering field work 








100 


our immediate ordinary needs, any additional work of a 
major nature that is needed for designated national de- 
fense roads now sufficiently improved for normal use, 
should be financed by special appropriations for national 
defense and without state matching. Obviously, if the 
inadequate funds now available for normal use have to 
be used to further improve strategic highways for na- 
tional defense purposes, this will mean a concentration 
of highway expenditures for improvements not needed 
at this time for normal traffic and will delay, or as a 
matter of fact, practically eliminate normal necessary 
improvements on Nebraska highways which have not yet 
been improved to a satisfactory standard and which are 
needed at this time for normal peace time pursuits. 

I believe that the policy of the American Association 
of State Highway Officials who went on record at the 
Seattle convention last September, recommending that 
the federal government provide and make available sepa- 
rate and sufficient funds for national defense roads is 
sound. I also believe that any such expenditures on state- 
federal highways should be through the regularly estab- 
lished channels cooperating with the defense agency in- 
volved, such as the Army or Navy. 

An estimate of the extra funds needed for Nebraska 
for widening, by-passing cities and towns, strengthening 
bridges, and constructing new sections of roads or streets 
in industrial areas, camp sites, etc., totals $14,215,000. 

A summary of the estimated costs is as follows: 


Primary importance 


463 miles rural .$7,130.000 
45 miles urban . 1,950,000 
RI incites ncieasiineshiaisinivedketcn paenteaienuiienas nila $9,080,000 
Secondary importance 
283 miles rural $3,800,000 
Ba NE Ie eisictieenivecncavnictiseniniainaninttitctidpicbsaltats 135,000 
Subtotal $3.935,000 


Not designated by War Dept., but considered as of 
defense importance at ..$1,200,000 
Estimated Total $14,215,000 





The above estimate has been made on the basis of 
information available at the present time and is subject 
to revision as new information is made available and as 
new needs develop. 


Nevada 


Nevada will need a minimum estimated sum of 
$11,807,800 to bring its highways of first, second and 
third priorities up to the standard required for the 
strategic network of war defense highways, but unless 
special defense funds are made available for this work 
it will require at least five years to bring the first pri- 
ority selected highways alone up to the standard. This 
statement is based upon the premise that the pro- 
portionate amount of federal aid funds, as allocated 
for the years 1942 and 1943 would be continued during 
succeeding years. If special war defense funds, in addi- 
tion to regular federal aid, are assigned to the state 
highway construction of course could be greatly facili- 
tated in bringing the network up to the required stan- 
dard in much less time. . 

This war department strategic network, including all 
priorities, embraces highways having a total mileage of 
1,469.3 of which 667.4 miles will need improvement to 
conform with the design requirements set up by the 
department. 

There are 5,203.41 miles of road in the established 
Nevada state highway system, of which 2,915.62 miles 
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have been improved to this time. Under normal con- 
ditions the remainder of this system could be com- 
pleted to the accepted higher standard in the course 
of probably twenty or thirty years. Because of the 
few rivers of any size in the state and the excellent 
condition of the present bridge structures only 34 
units will be affected by the strategic network defense 
plans, and these could be brought up to the required 
standard at a minimum estimated cost of $650,000 
which would include the widening of old structures 
and the building of new ones. The strategic network 
of war defense highways involves seven Nevada high- 
way routes, including four east-west routes and three 
north-south arterials, embracing all priorities. 

In the highways comprising the first priority for 
construction and bringing up to the war defense stan- 
dard, there are 657.7 miles of which 318.3 require im- 
provements at a minimum estimated cost of $6,159,100 
while those embraced in the second priority category 
contain a mileage of 693.4 of which 232.7 require im- 
provements at a minimum estimated cost of $3,619,900, 
and those of the third priority involve a mileage of 
118.2 of which 116.4 miles need improvements esti- 
mated at $2,028,800. 

Nevada is prepared to finance its share required 
to meet federal appropriations. At present federal aid 
funds are made available to the state for construction 
only, in the amount of 87 percent of the cost, while 
the state’s share of construction only consists of 13 
percent. As the state is required to finance all costs of 
surveys, preparation of plans and rights of way the 
actual cost to the state approximates 20 percent. 

Economic conditions in the state of Nevada are such 
that work could be commenced within a very short time 
after federal funds became available, for it is believed 
that there are enough highway contracting organiza- 
tions, properly equipped both financially and mechan- 
ically, to perform the necessary construction, without 
imposing any undue burden or strain upon out-of-state 
organizations by calling them in to help in the road 
construction program. 

Because Nevada has no very large cities located 
along the proposed strategic network bringing neces- 
sary by-passes, and because its industrial units are 
not of a major character, except in the field of mining 
and metallurgy which units are usually located in open 
country, and in view of the fact that no military camps 
have been set up in the state, problems affecting these 
phases of the national defense highway network will 
have no serious obstacles to their successful solution. 


New Hampshire 


In New Hampshire we will go along expending our 
federal aid allotment, improving such highways as have 
been designated as strategic. The amount, of course, 
that we can expend is limited to appropriations which, 
roughly, is one million and one-quarter dollars a year. 
The estimate for New Hampshire to put these roads 
in condition is around twenty-seven million dollars. 

Unless there were a special appropriation by Congress 
it would be some time before we could get them all up 
to the standard required. This next year we will devote 
the major part of our federal funds to rebuilding weak 
bridges on this system. 


New Jersey 


Information concerning defense highways in New 
Jersey must merely be an estimate until some more 
reliable, and more definite information is made avail- 

















able. We are still unable to say what 
may ultimately be required in this 
respect. 

There appears to be some 761 
miles of highways under the juris- 
diction of the state highway depart- 
ment which are included in the sys- 
tem designated by the War Depart- 
ment as of special importance to na- 
tional defense, 344 miles of which 
are considered of primary import- 
ance and 417 miles of secondary im- 
portance. Furthermore, there are 
some 36.2 miles of primary and 20.1 
miles of secondary roads included 
in the system which are not under 
the jurisdiction of the state highway 
department. 

A survey shows that in order to 
bring this mileage up to the mini- 
mum War Department specifications 
would require the improvement of 
98.7 miles of primary highways to- 
gether with the construction, widen- 
ing or strengthening of 23 bridges 
at an estimated cost of $3,798,600, 
and the improvement of 63.6 miles 
of secondary highways with the con- 
struction, widening or strenethening 
of 15 bridges at an estimated cost of 
$1,926,700. (This does not include 
access roads to the several camps, 
forts, arsenals, airports, etc., upon 
which no conclusive determinations 
have as yet been made.) 

The minimum specifications of the 
War Department for its strategic de- 
fense network are far below peace- 
time requirements in the great indus- 
trial and commercial centers of the 
East, and particularly in New Jersey, 
lying as it does between the great 
metropolitan centers of New York 
and Philadelphia. The New Jersey 
State Highway Department feels 
that the proposed Boston-Washing- 
ton Highway to connect the indus- 
trial, commercial and population cen- 
of the eastern seaboard would 
of tremendous military signs. 
cance and would likewise be of great 
advantage towards promoting eco- 
nomic progress. This project in New 


ters 


be 


Jersey, depending on the ultimate 
line of location and its terminal 
points in New Jersey, is estimated 


to cost from $61,000.000 to $98,000, - 
000. A large part of this project is 
justified from an economic stand- 
point at the present time. 


New Mexico 


Roads designated as important to 
national defense in New Mexico 
have a combined, length of 1,195 
miles. Of this mileage, approximately 
150 miles have been built to a stan- 
dard which meets the minimum War 
Department requirements. The bal- 
ance, namely 955 miles, must be cor- 





rected or rebuilt to meet the mini- 
mum requirements. 

Standards of construction in use 
in New Mexico in the past fifteen 
years, during which period most of 
the mileage designated as a part of 


the strategic system was built, have | 





varied from a width of 24 feet (16- | 


foot surfaced section with 4-foot 
shoulders), to our latest design of 
32-foot width (22-foot surfaced sec- 
tion with 5-foot shoulders). Approx- 
imately 50 percent of the 955 miles 


to be improved to military standards | 


has been improved to a width of 32 
feet and all structures are adequate 
to meet minimum load requirements. 

In planning for the improvement, 
or correction necessary to meet min- 
imum War Department require- 
ments, approximately 200 miles have 
been selected to be completely re- 


built. This work is located so as to 


sections which, 
standard of 
cannot 


eliminate obsolete 
by reason of their low 
design, and other objections, 
be handled satisfactorily other than 
by being completely re-built. It is 
planned to handle this work entirely 
by the contract system, and it is 
estimated to cost approximately $6,- 
000,000. On the 755 miles remaining, 
the work contemplated consists, for 
the most part, of widening fills and 
cuts to provide a minimum shoulder 
width of 10 feet on either side of the 
roadway, and to provide either 
gravel or crushed stone 
for this 10-foot width, and to ex- 
tend minor drainage structures to 
accommodate this extra width, ma- 
jor structures to be widened where 
width is less than 20 feet. The total 
estimated cost of this work, as 
planned, is approximately $4.200,000. 

In addition to the work above de- 
scribed, it will also be necessary to 
make provision for by-passing sev- 
eral cities and towns. Studies are 
now being made to determine the 
number of by-passes necessary, and 
how the work should be planned. As 
soon as this information is available, 
it will be submitted to the proper au- 
thority for review and recommenda- 
tions. Estimates of the probable cost 
of this work are not yet available, 
but it is apparent, from such in- 
formation as we have at hand. that 
this work will cost between $2,000.- 
000 and $3,000,000. 

The design requirements set up by 
the War Department for defense 
roads, so far as New Mexico is con- 
cerned, do not reauire anything 
which we would not like to have, or 
which we would not consider desir- 
able for peace time use. The work 
necessarv to bring our roads up to 
this minimum requirement will, how- 
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D8 and LeTourneau Bulldozer uprooting and 
iling stumps for Rowland-Nash Co., at Mud 
ountain Dam in Washington. Fast, sure-acting 

cable control enables tractor to apply its power 

three or 4 feet up the tree stump and thus obtain 
reater leverage. After the stump is loosened, the 
lade can be lowered under the roots, and both 

the powerful cable lift and full forward power of 

the tractor are used simultaneously for uprooting. 
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compacting fill at 
Pinoplis Dam in 
South Carolina. 
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ing, non-kicking 
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drum sizes. Tapered 
roller bearings 
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ever, work a great hardship on our state if no other 
provision for the necessary funds is made other than 
the regular federal aid money allotted to New Mexico. 

It is the desire of the New Mexico State Highway 
Department to cooperate in every way possible in the 
construction of roads on the strategic network. How- 
ever, we believe that, due to the financial limitations 
of our state, funds in addition to the regular federal 
aid allotment should be made available for all im- 
provements which are of more importance to military 
operations than to peace time use. We are definitely 
opposed to the expenditure of any of our regular fed- 
eral aid allotment, or sta etfunds, on roads which are 
of no commercial value to the state, or which are for 
military use only. 


New York 


To bring that portion of our state system designated 
on the military network of roads, established as of 
August 1, 1940, up to minimum requirements, is esti- 
mated to cost $52,000,000. This figure includes the 
widening and strengthening of pavements, the construc- 
tion of wide shoulders and the reconstruction of inade- 
quate bridges on the military system. 

The estimated cost of similar improvements on sug- 
gested additional routes for the military system is 
$8,000,000. 

Estimate for construction of necessary by-passes 
around upstate cities and villages is $38,000,000. 

Estimate for construction of necessary arteries in 
New York City is $40,000,000. 

It is also estimated that the cost of additional rights- 
of-way necessary for the above mentioned construction 
would amount to $9,000,000 for upstate and $18,000,- 
000 in New York City. 

Summarizing the above, we find that the estimated 
cost of construction upstate is $98,000,000 and in New 
York City $40,000,000, a total construction cost of $138,- 
000,000, while the right of way cost of $9,000,000 up- 
state and $18,000,000 in New York City make a total 
right of way cost of $27,000,000. 

Therefore, the estimated cost of improvements to 
our highway system to meet military defense require- 
ments is $138,000,000 for construction and $27,000,000 
for rights of way, or a total of $165,000,000. 


North Carolina 


The highways in North Carolina which the War De- 
partment determined to be of strategic importance of 
first, second and third priority in connection with the 
national defense program comprise 1238 miles. The cost 
to bring these highways up to the minimum standards 
set up by the War Department has been estimated at 
$3,733,200. This is based on only widening the shoulders 
on such of these highways as are less than 8 feet at 
present to a minimum width of 8 feet at 2,000-foot 
intervals for every two miles on each side of the road- 
way. At the time we prepared this estimate it appeared 
that plans were being made to use regular federal aid 
funds to bring these strategic highways up to the min- 
imum standards required by the Army. We realized 
that if the work was handled in that manner it would 
require a much larger percentage of state funds than 
federal aid to take care of this work. 

This commission does not feel that the shoulder wide- 
ning required on these strategic highways will be of 
any material benefit to the motorists at large and, there- 
fore, that the funds needed for this standardization 
work should be secured largely from federal appro- 
priations. I am personally very much interested in the 
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national defense program but I consider that proper 
roads over which to move the motorized equipment are 
most important, under the present technique of Army 
maneuvers. The roads are the only part of the national 
defense program which will be of definite value to the 
people at large after the war is over and for that reason 
it is felt that while the government is spending billions 
of dollars in national defense they could well afford to 
spend a few hundred millions in improving certain 
strategic highways so as to make them efficient as an 
arm of the Army in transporting motorized equipment 
and troops. 

The total cost of $3,733,200 to bring these roads up 
to the minimum standards set up by the Army authori- 
ties is divided as follows: 





19 bridges of inadequate capacity to be rebuilt at an 


Rese 940,000 
30 bridges to be widened and remodeled at an estimated 

Ss MUI csi decease etch deans eaeeiein sboaedacenaddiesiabaiinneicha 922,000 
Estimated cost of shoulder widening...................... ’ 228,600 
Estimated cost of widening surfacing................0..00........ 1,534,600 
Estimated cost of relocation........................ccececceccesescececesceeeee 108,000 

SD 5 ciecsinictieiciacnsenbieneiniitsiiaai ....$3,733,200 





Please bear in mind that these estimates are based 
on minimum requirements and it is believed that in 
order to do an adequate job to bring these highways up 
to the proper standards as strategic highways would 
involve upward of $10,000,000, not including the cost 
of constructing by-passes around cities and other con- 
gested areas. The cost of the necessary by-passes around 
these congested areas in order to expedite the move- 
ment of equipment and troops is estimated at more than 
$5,000,000. The estimated cost of constructing access 
roads to Army camps in the state will approximate 
$2,500,000. The funds available from both regular fed- 
eral aid and state are much inadequate to take care 
of such a program and it should be remembered that 
whatever work is to be done in standardizing these 
strategic highways should be taken care of as soon as 
possible as otherwise it may be too late. 


North Dakota 


The strategic network in North Dakota should con- 
tain three highways totaling 926 miles. All of the pro- 
jects built on these three routes during the past four 
years are up to required standards for military use. 
other than width of surfaced shoulders which would 
have to be constructed for the entire mileage wholly 
or in part. Structures are adequate on the new sections 
and only one major bridge is necessary for reconstruc- 
tion, and that is planned for in the regular federal aid 
program for 1941. 

The estimated cost of reconstruction of the obsolete 
sections and the construction of surfaced shoulders for 
the balance of the mileage is $21,000,000. It is not pos- 
sible for North Dakota to finance any part of this cost 
other than the comparatively few short projects which 
are properly a part of our regular federal aid program 
for 1941 and 1942. At the present time we are two years 
behind in matching available federal aid due to the lack 
of state funds for this purpose, and there is no possible 
way to improve this situation. 

Although the economic condition in North Dakota has 
improved greatly during the past two years, the road 
user taxes are now as high as the people can afford and 
it is therefore impossible to work out any further plan 
of financing that will provide for matching federal 
funds on this system of military roads. 

The proposal to requrie the states to program all 
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Outline of Contents 


CHAPTER 1. INTRODUCTION—Brief discussions 
of construction costs, prices, profits and the uses 
of cost data. 

CHAPTER 2. COST INDEXES—Indexes of the 
U. 8S. Public Roads Administration and Interstate 
Commerce Commission, with brief explanations 
of their construction, uses and limitations. 
CHAPTER 3. OVERHEAD COSTS—Separate dis- 
cussions of the overheads incurred by contrac- 
tors and by states, counties and cities. 
CHAPTER 4. ENGINEERING—Data from states, 
cities and other sources on the costs of various 
kinds of surveys and other engineering. There 
are brief articles on aerial surveys and seismo- 
graphic soil and rock surveys. 

CHAPTER 5. RIGHT-OF-WAY—A general dis- 
cussion followed by records of actual experience 
and costs. 

CHAPTER 6. EQUIPMENT—This chapter con- 
tains several rental and ownership expense 
schedules in full detail, followed by articles on 
operating and maintenance costs, including rec- 
ords of fuels, lubricants, etc., a mathematical 
analysis of the problems of selecting and retir- 
ing machines, and a table of depreciation rates. 
CHAPTER 7. LABOR—Schedules of established 
minimum wage scales and records of wage rates 
in various states; comparisons of contract work 
and day labor; convict labor costs and other 
pertinent matter. 

CHAPTER 8. CLEARING AND GRUBBING— 
Records of clearing with tractor-mounted equip- 
ment, hand and horse methods, stump blasting, 


etc. 
CHAPTER 9 GRADING—HLEighty-four pages of 
articles on grading with power shovels, scrapers 
of various types and sizes, elevators, blade grad- 
ers, bulldozers, etc.; hydraulic grading; rock 
drilling and biasting: winter grading; special 
ores grading; minor operations and hand 
work. 
CHAPTER 10. HAULING AND HANDLING MA- 
TERIALS—Studies of hauling operations on 
a shovel jobs, concrete construction and 
ituminous construction; truck movements at 
yards; industrial railways; team and wagon 
hauling; and other articles. 
CHAPTER 11. PRODUCTION OF AGGREGATES 
—Articles on labor requirements and costs of 
producing sand, gravel and crushed stone at 
various locafions. 
CHAPTER 12. UNTREATED BASES AND SUR- 
FACES—Waterbound macadam, crushed rock 
and gravel construction. 
CHAPTER 13. STABILIZATION OF BASES AND 
SURFACES—tThis chapter is devoted chiefly to 
work with calcium chloride, articles on port- 
land cement and bituminous stabilization being 
given in the chapters on concrete and bitumi- 
nous construction. 
CHAPTER 14. BITUMINOUS SURFACES AND 
BASES—tThe five parts of this long chapter con- 
tain articles on various methods in different 
states. Part 1, Surface Treatments; Part 2, Bitu- 
minous Macadam; Part 3, Mixed-in-Place Con- 
struction; Part 4, Traveling Plant Construction; 
Part 5, Stationary Plant Construction. 
CHAPTER 15. CONCRETE SURFACES AND 
BASES—Contains numerous detailed records of 
construction. There are articles on work with 
27-E pavers, 34-E pavers, tandem set-ups, batch- 
ing, hauling, curing, joints, cement-bound ma- 
cadam, soil-cement roads, stabilization, and 
other subjects. 
CHAPTER 16. BRICK PAVEMENTS—Records of 
brick pavement construction from various cities 
and states, including an article on vibrated 
monolithic. Short references to granite block. 
CHAPTER 17. SIDEWALKS, CURBS AND 
GUTTERS—Miscellaneous prices and details of 
construction. 
CHAPTER 18. WALLS, FENCES AND GUARD 
RAILS—aA brief chapter of data on these items 
of highway construction. 
CHAPTER 19. BRIDGES AND CULVERTS—Cost 
data on a large number of steel, concrete and 
timber bridges and grade separatiqns—also cul- 
verts of various types. There are two articles on 
pump installations for underpass drainage. 
CHAPTER 20. TUNNEL CONSTRUCTION — De- 
tailed descriptions and data on the construction 
of 27 highway tunnels in the West. 
CHA R 21. GRASS, SHRUBS AND TREES— 
Several articles on plantings for landscape im- 
provement and bank protection. 
CHAPTER 22. MISCELLANEOUS—Data on pe- 
destrian underpasses, street car loading plat- 
forms, truck weighing stations, catch basins and 
manholes, lignin binder, water pumping, signs 
and markers, traffic striping, parking meters, 
highwa lightin radio communication with 
snow plows, accident prevention, and weather 
and construction. 
INDEX—Unusually complete: arranged for quick 
reference and maximum convenience. 
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Methods and Costs 


BY 
HALBERT P. GILLETTE 
AND 
JOHN C. BLACK 


This book was planned and compiled expressly for use by 
contractors, engineers and highway officials. 

It is not a textbook, but is a compendium of data carefully 
selected with reference to their usability by highway builders 
and other persons concerned with highway construction costs. 

In general the data are of two main classes—dollar and cents 
costs per mile, per square yard, per cubic yard, and the like, 
for use in quick approximate estimates; and details of material, 
labor and equipment costs, with records of man-hours and 
machine-hours, for use in close estimating and in studies to 
reduce costs or improve methods. 

The data are from a great number of different sources, and 
are in widely varying detail. 

All major articles carry descriptions to show clearly the class 
of work and the methods for which costs are given, and to 
provide a basis for further reference and study if desired. 

Location and date of job and the source of information are 
given in the title and introduction to each article. 

The grouping of subjects in chapters is convenient, but an 
unusually complete index is furnished as the main guide to any 
subject or sub-subject sought. . 

‘The authors are both men of practical experience in highway 
and other construction. Both are members of the American 
Society of Civil Engineers. 

The book is filled with useful data, and its answer to just 
one question may easily be worth hundreds of times its price. 

The outline in the adjoining column indicates the general 
scope of contents. 


608 pages—hard cloth binding—price $6.00 
Sent, if desired, with 10 days approval period. 
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federal aid funds on the strategic network of military 
highways does not seem feasible in general, and 
although this opinion may be based somewhat upon the 
situation in North Dakota, certainly the same conditions 
prevail in other states and the completed defense pro- 
gram will involve federal funds for highway moderniza- 
tion, such funds to be available without any percentage 
of matching by the local authorities. 
Ohio 

Ohio's minimum military highway requirements are 
in excess of $36,000,000. 

This is $24,000,000 in excess of the amount the state 
would normally spend in the next five years including 
federal aid funds. 

The $36,000,000 would include shoulder widening, 
new construction and widening and reconstruction but 
does not include building of roads to civil requirements 
or standards. 

The $36,000,000 includes construction already pro- 
grammed or planned on the military system. 

In addition there would be a minimum of $5,000,000 
needed for access roads to military bases, airports and 
industrial areas serving military requirements. 


Rhode Island 


Rhode Island has 1,206 miles of highway on its legally 
designated state highway system of which 795 miles 
have been constructed and are maintained by the Divi- 
sion of Roads and Bridges. 

The War Department of the United States recently 
designated a network of roads as being vital to national 
defense and the following data shows facts peratining 
thereto: 

The mileage of roads under our supervision of pri- 
mary importance to national defense is 64.6 miles, while 
a classification of secondary importance amounts to 10.9 
miles; or a total of 75.5 miles. 

An estimate of mileage on this selective system as of 
immediate concern for improvement on the first, or 
primary group which needs rebuilding, relocating, or 
widening is 18.7 miles at an estimated cost of $1,889,- 
200. On the secondary group this work amounts to 10.9 
miles at an estimated cost of $522,840. One new bridge 
estimated to cost $800,000 will be required. 

Out of 398 bridges on the system six may be con- 
sidered as obsolete, one of the six being indicated 
in the above. 

Substantially all portions of the constructed state 
highway system meet or exceed the minimum require- 
ments. 

Work is now being prosecuted to modernize such 
portions of the primary strategic network which have 
not at least four traffic lanes, and also on access road 
projects to military reservations. 

There is an adequate number of qualified contrac- 
tors avaliable at present to do the work required as 


noted above. 
The legislature, which convened on January 7, will 
pavement and flexible type bituminous pavement. 


South Dakota 


The strategic military network as laid out in South 
Dakota embraces what is most generally known as the 
main artery east and west across South Dakota and 
which, at this date, is carrying the greatest amount of 
traffic across the state from the standpoint of foreign 
traffic as well as local traffic. This east and west trunk 
highway is designated as the road of first priority upon 
the strategic network. 
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This embraces total of 446.4 miles. This entire mile- 
age is paved with the exception of approximately 10 
miles which is under construction at this time and 
one short section of 4 miles which will go to contract 
this coming season. This mileage of first priority on 
this strategic system embraces approximately 100 miles 
of concrete pavement and the balance of flexible type 
bituminous pavement. Although none of this existing 
highway has a finished surface of less than 24 feet, 
there is much of it of the very old and low-grade type 
of construction. 

In order that it shall be improved to a standard in 
line with recommendations made for improvement of 
projects upon this strategic network, it will require 
approximately $6,500,000 for grading construction and 
approximately $850,000 to widen existing bridges. In 
the mileage set forth of 446.4 miles, three will be approx- 
imately 150 miles of reconstruction involving this rather 
than improvement of the existing grade. It would not 
be wise to attempt to widen the existing grade on this 
mileage for the reason that the type of construction that 
exists embraces a great number of bad curvature con- 
ditions as well as many bad vertical curves with lim- 
ited sight distance. It would be impractical to try to 
improve these with reconstruction. 

The continuing program for improvement with fed- 
eral aid which the state is carrying forward from year 
to year with all available funds it has for this type 
of work has been gradually from year to year work- 
ing out some of these bad situations. Of course, with 
the limited funds that South Dakota has it is not pos- 
sible for it to take on a program as large as is set forth 
above in any short period of time. 

The mileage represented as of secondary priority in 
this strategic network embraces 594.5 miles. This rep- 
resents two north and south roads across the state 
with the exception of one short stretch of east and 
west trunk road which makes a vital connection to 
the east and west route mentioned above. Quite a good 
portion of this mileage of second priority is now im- 
proved to a standard comparable to that on the first 
priority representing quite a good mileage of concrete 
pavement and flexible type bituminous pavement. 

To bring the mileage represented in the secondary 
priority on the strategic network up to adequate width 
and surface treatment with either concrete or bitumin- 
ous surface, it is estimated that this will require $7,700,- 
000 for grading and surfacing and approximately $1,- 
000,000 for bridge construction and -widening. 

The estimate of this department for the improvement 
of third priority mileage is approximately two million 
dollars for grading and surfacing construction and ap- 
proximately 250 thousand dollars for bridge construction 
and widening. 

The policy of the highway department is to give serv- 
ice to aS many areas as possible in the state with the 
funds available based upon the earning value of the roads 
improved and areas served by such improvement. It is 
not possible for the department with its limited funds to 
continue to make improvement upon its system as a 
whole and concentrate all of its funds upon the strategic 
network. The necessity for the concentration, however, 
depends upon the status of the defense program and its 
urgency with reference to the relationship that this main- 
tains in the next months or years. That question, how- 
ever, is entirely out of the hands of this department as 
we are looking only to the problem of building roads. 


(To be concluded in February) 
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mation on equipment and products used in the high- 
way field. 
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MODERNIZING AN ICE CONTROL 
SYSTEM 


Details of Methods and Equipment Which West Virginia 
Has Found Advantageous 


Ck control methods in West Virginia underwent a 
| thorough revision last year and, as a result, motor- 

ists enjoyed the safest winter highways in our his- 
tory, despite an unusually severe snow and ice season. 
Where previously attention had been given only to sharp 
curves and steep grades, under the new plan skid pro- 
tection was extended to include all slippery highway 
sections whether on curves, hills or tangents. 

Expenditures for Snow Removal and Ice Control dur- 
ing the period from October, 1939 through April, 1940 
totalled $235,428.50 a considerable increase over the 
1938-39 figure of $107,408.10. The additional expend- 
iture is very well justified and represents money used 
to advantage when recognition is made of the fact 
that, in addition to increased snow removal operations, 
4,222 miles of highways were treated (most of the 
4,222 miles many times during the winter season) using 
49,565 cu. yd. of abrasives, and also that considerable 
amount of equipment was acquired for use under the 
new ice control plan. The severity of the winter is 
indicated in our records, which show that maintenance 
crews were at work 24 hours daily in some section or 
other of the state from December 27, 1939 through 
January 30, 1940, and temperatures fell to as low as 
20 degrees below zero. These conditions are unusual 
for our section of the country. 

Essentially, the system we have adopted to prepare 
for and combat the ice hazard involves (1) The storage 
of abrasvies in large bins so constructed that loading 
of trucks is practically automatic, (2) Chemcial treat- 
ment of abrasives to prevent freezing in storage and 


A Well Treated Surface—U. S. 119 Between Morgantown and 
Grafton 


By E. L. WORTHINGTON 


State Maintenance Engineer 
West Virginia State Road Commission 


This Poorly Spread Abrasive Was Shovelled by Hand from a 
Truck 


to insure rapid embedment when spread, (3) The use 
of mechanical distributors for application of abrasives, 
and (4) Expansion of ice control service to include 
greater road mileages and skidproofing of all slippery 
sections regardless of location. 


Storage of Abrasives 


In the past, we had followed the common practice 
of storing abrasive materials in numerous stockpiles 
at wide spots alongside the road, placed where possible 
near curves, hills and other danger spots. Usually these 
piles were not treated to prevent freezing. When ice 
conditions arose, trucks set forth empty from the 
County and Sub-county headquarters and, over slippery 
roads, proceeded with difficulty to the nearest stockpile. 
A crew of men with hand shovels dug into the often- 
frozen stockpile and eventually succeeded in loading 
the truck. Spreading was then ready to begin, but a 
considerable portion of the abrasives loaded were in 
the form of frozen chunks therefore of minimum effec- 
tiveness. Since ice control operations start with the 
loading of abrasives, a delay here is reflected all down 
the line. 

To evercome this initial cause of delay, we have 
constructed, within easy reach of the various county 
headquarters, large wooden storage bins of 100 to 150 
cu. yd. capactiy. Wherever possible the bins have been 
erected at locations which permit dumping of the abra- 
sives directly from trucks into the top of the bin and 
re-loading of trucks by gravity from the bottom of the 
bin. The topography is such in West Virginia that little 
difficulty is experienced in finding sites that permit this 
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HYDRAULIC STEERING PREFERRED 
BY OPERATORS—hEiRrE IT |S => 


Standard Equipment on Galion Motor Graders—Why Look 
for a Samson or Hercules to operate your Grader—When 


Hydraulic Steering does it with Ease. 


And Operators Prefer it because they can do at least 
25% More work—with Less Effort—Ask them. Investigate 
this and other features on Galion Motor Graders. 


Attention—Get a Galion in 1941 


Motor 
graders 
Pull 
graders 
Rollers 
Spreaders 
Blades 





The Galion Iron Works & Mfg. Co. 
Main Office and Works: GALION, OHIO 


International Distribution 
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Close-up of the simple hydraulic controlled steer- 
ing on Galion motor graders. You'll like this 
feature—it makes play out of running these big 
graders. Let's hear from you. 








NATIONAL DEFENSE ROADS 
4 with Units Designed for Speedy 


or 
“SPRAY MASTER" PRESSURE DISTRIBUTOR 


It’s speed we need in this National Defense Road Building 
Program, and it’s speed of operations that makes Littleford 
Road Equipment right in step with this program. The 
Littleford Pressure Distributor, “Tankar” Heater, and Road 
Broom give patented features that are found only in 
Littleford Units. Single Valve Control on the Pressure 
Distributor, High Speed Steam Producing Generator on the 
“Tankar” Heater, and the Hydraulic Ground Clearance on 
the Road Broom, are designed to cut operating time and 
guarantee speed up operation. 
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West Virginia Spreader in Operation 
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nature of bin construction. Where side-hills are not 
conveniently located, however, we have arranged suit- 
able loading facilities by means of ramps or, in a few 
cases, by using bucket elevators. 

Trucks are loaded from these bins within a fraction 
of the time required for hand-loading, and are out 
on the roads spreading shortly after the dangerous ice 
condition develops. When the trucks are empty they can 
quickly return over the skidproofed surface to the 
central storage bin or proceed to other outlying bins. 

Last winter we erected 13 of the large bins and, hav- 
ing proved their practicability, we expect to have at 
least 75 in use by the end of 1940. Some of these bins 
will be of smaller capacity—from 25 to 50 cu. yd.— 
and will be located at strategic points such as at moun- 
tains where ice control operations are required most 
frequently. 

Cost of the bins has varied considerably in different 
sections of the state, since, in some instances, we have 
been able to make use of salvaged lumber from old 
coal tipples, etc., while in others nothing but new 
lumber has been available. In all cases, however, the 
bins have been of sturdy design, and divided into sev- 
eral compartments to increase their year-round use- 
fulness. The past summer showed them to be ideal for 
storage of different sizes of aggregate used for road 
surfacing and patching purposes. 

In a few isolated places, it probably always will be 
necessary to maintain stockpiles of abrasives alongside 
the road, but we intend to keep them to a minimum. 
ven here, we provide added protection by covering 
the stockpiles with the empty calcium chloride bags after 
the chemical treatment has been made. 


Types of Abrasives 


\s appears to be the case in most other localities, 
our experience in West Virginia has shown cinders to 
be the most effective abrasive for skidproofing; but 
since abrasives must usually be selected on the basis 
of local availability and cost, we have been compelled 
to make use of other materials in certain areas. Our 
records show, for the winter season of 1939-40, that we 
used 34,639 cu, yd. of cinders, 2,410 cu. yd. of sand, 
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9,059 cu. yd. of sawdust, 1,550 cu. yd. of red-dog, and 
1,907 cu. yd. of slag. Sand is obtained in our state 
by crushing down the soft sand-stone found in some 
of our mountain formations. Where cinders are too 
large to be suitable, we also employ the crushing 
process. 

Experimenting with mixtures of the various types of 
abrasives in sections where we desired t6 conserve a 
particular kind, we found that quite satisfactory results 
could be achieved with a combination consisting of 
25 percent sand, 50 percent cinders and 25 percent saw- 
dust, chemically treated. Consequently, it will be noted 
that we were able to make use of over 9,000 cu. yd. 
of sawdust—a material that we can secure most reason- 
ably due to logging operations in the state. 


Chemical Treatment of Abrasives 


To protect the investment made in abrasive materials 
for ice control, we have found chloride treatment en- 
tirely justified from an economic standpoint alone. 
Untreated materials are not only subject to freezing in 
storage, but are easily whisked off the road and into 
the ditches by wind and traffic. Chemical treatment en- 
ables the grits to flow freely in loading and spreading 
at any temperature, and also imparts a melting action 
that serves to anchor the particles in icy surfaces. 

We add the chloride to the abrasives as they are 
being placed in the storage bins, making treatment at a 
rate of 50 Ib. per cu. yd. of abrasives. It is important 
to mix the chemical thoroughly with the abrasives as 
they are being stored, and we have found that this 
is best done by spreading the proper quantity of chlor- 
ide for the full truck load directly on top of the abra- 
sives, allowing the mixing to take place as the abrasives 
are dumped slowly into the storage bin. Since some 
moisture is necessary to dissolve the chemical, the bins 
are constructed with a detachable cover or roof to permit 
the entry of rains or natural moisture until solution is 
complete. If immediate dispersion is desired, the moist- 
ure can be quickly supplied by means of a hose from a 
portable water tank. 

During extremely cold weather, we have found it 
advisable to increase the rate of embedment of the 
abrasives by an additional chemical treatment as they 
are being unloaded from the bin. When this re-treat- 
ment is necessary, the chloride is again spread entirely 
over the top of the truck-load, to be mixed as the ma- 
terial runs into the spreader. If the abrasives are moist 
as they come from the bin, no additional chemical is 
needed. Even when they are pretty well dried out, it is 
very seldom that we have found it necessary to use 


Showing How Spreader Wheels Are Raised from Road Surface 
When Truck Body Is In Hovsigontal Position 
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LET THE HIGHWAYS 
THEMSELVES MAKE YOUR 
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There is no test more conclusive than performance, 
and it is here that GOHI Corrugated Pipe demon- 
strates its amazing endurance, its ability to deliver 
trouble-free service under the most severe con- 
ditions at the lowest per year cost. Economical to 
buy, to install, to maintain, GOHI Corrugated 
Pipe is the logical answer to highway and other 
drainage problems. Complete information and 
copy of 72-page book on modern culvert prac- 


tice on request. Address fabricator nearest you. 


GOHI Pipe meets Copper-Bearing Pure 
Iron requirements in all specifications 
published by nationally recognized 
specifying authorities. 
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he Aone somes ce a PRA FE 
Se a aaa . 


GOH! PI 


CORRUGATED | 


GOHI CULVERT MANUFACTURERS, INC. 
NEWPORT, KY. 


| 

















HOT OR COLD MIX 


Moving under its own power and pushing the 
material truck ahead of it, this machine lays 
and finishes to grade. without the use of forms. 





Truck load after truck load, mile after mile, 
you'll save and profit by it's ‘‘one operation’ 
advantage. It lays a smooth level surface re- 
gardless of irregularities in the old surface—no 
scarifying, no filling of holes or ruts. 
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SPREADER 
FINISHING MACHINE 











Width and depth of spread is accurately con- 
trolled—you get straight clean edges. 


Its cost is frequently saved on one job—write for 
all the facts, costs and operation data. 


SHUNK MFG. COMPANY 
Bucyrus, Ohio, U.S.A. 
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more than 50 lb. of chloride per cubic yard for the re- 
treatment. 

While we mix the chemical with the abrasives for 
all ice control operations on the open highway, we have 
found that state routes through municipalities can be 
most satisfactorily de-iced by applying a solution of 
calcium chloride directly on the ice surface. Application 
of the chloride is made through a bituminous distrib- 
utor and softens the ice so rapidly that it soon breaks 
up and melts under traffic. We believe that this method 
is cheaper and more effective than abrasive treatment 
in the case of city work, as the action is extremely fast 
and there is no residue left to clog drains and catch 
basins. 


Mechanical Application 


To derive maximum benefit from our improved stor- 
age and loading method, and from the easy-flowing 
treated abrasives, we are eliminating hand-spreading of 
abrasives and equipping our trucks with mechanical 
distributors as rapidly as possible. Last winter 123 of 
our trucks were provided with mechanical spreaders 
and, by the end of the present season, we expect to 
have from 250 to 300 in operation. 

Where abrasives are spread by hand, the cost of 
labor is about tripled, the spreading operation is slow 
and wasteful, it is impossible to do more than a medi- 
ocre job and, furthermore, the work is extremely dis- 
agreeable to the employees. The men in the shovel 
crew, quite probably working in the dark, with cold 
fingers and buffeted by wintry blasts, must maintain 


their balance on moving trucks and at the same time 
attempt to scatter the abrasives in such a manner that 
they will cover the icy surface as evenly as possible 


in the proper amount to give the desired skid-proofing 
effect. In addition they must be careful not to throw 
the material on passing vehicles. It is obvious that 
these men have a tough assignment and cannot be 
blamed if much of the abrasive goes wild. Uniform 
distribution is impossible, so it is necessary to spread 
an excess of material to be certian there is enough 
to have the desired effect. 

The cost of equipping our ice control trucks with 
mechanical spreading equipment has been kept to a 
minimum by constructing the spreaders and the truck 
tail-gate dispensers in our own shops. Cost per truck 
has ranged from $75 to $100 for spreader, dispenser, 
reflector, etcetera. 

The spreader consists of a disc spinner driven by the 
gear action of a Model A Ford differential with the 
gears locked to make them work as one unit. We have 
been able to buy these differentials with the axles from 
junked auto yards at an average cost of $5.00. On the 
axles we mount a set of small size wheels with 4.00x12 
pneumatic tires at a cost of around $15.00. A hopper 
is constructed of 8-gauge metal directly over the disc 
spinner and the unit is strengthened by liberal use of 
angle irons. lor warning to motorists, we attach a 3- 
inch Stimsonite red reflector on the hopper. 

To deliver the abrasives from the truck into the 
hopper of the spreader, we have devised a special dis- 
penser that fits into the truck body, replacing the orig- 
inal tail-gate. Ts shown in accompanying photographs, 
this dispenser consists of a new tail-gate, designed to 
serve as a platform, with side panels attached to funnel 
the abrasives toward the slide-opening which controls 
flow to the spreader. The side panels wedge into the 
truck-bed and are further secured by means of metal 
rods, fastened to the sides of the bed, these rod braces 
also serving as a safety railing for the workmen. Chains 
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are used to support the working platform in the same 
manner as is employed with standard truck tail-gates. 
The spreader unit is also fastened with chains, adjusted 
so that when the truck-bed is down the spreader wheels 
are lifted off the road, and when the bed is hoisted 
the wheels are on the ground ready for spreading to 
begin. All of the equipment necessary for mechanical 
spreading can be installed on an ordinary dump-truck 
by two men in less than 10 minutes. Red lights are 
mounted on each end of the spreading platform and, 
to give still further warning, we are providing blue 


West Viriginia Storage Bins with Three Different Means of 
Access for Trucks Delivering Abrasives to Them 


Bin with Single Level Span Approach 
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Above is illustrated the 
effective application of 
three SAUERMAN Power 


Siackline ‘Cabloway to's 
specific problem. 







A 2 ow. yd. Silackline 
Cab excavates raw 

bed of river 
to screening plant—oper- 
ating span 800 ft. 


A tY% ou. yd. Seraper 
operates between the 
gravel plant and a con- 
crete mixing plant, stock- 
piling 400 cu. yds. of 
washed gravel a day. 


an 
unloading trestle te two 
long storage piles. Aver- 
age combined daily ton- 
mage 550 eu. yds. 





} SAUERMAN efficiency 


SAUERMAN BROS 
488 S. Clinton St. Chicago, Ill. 
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Now is the time to apply the efficiency 
of a SAUERMAN Machine to your long 
range material-handling jobs. 


Operating effectively over spans from 
100 to 1500 ft. and handling from 10 to 
1000 cu. yds. per hour, SAUERMAN 
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ing digging conditions — are unequalled 
for economy at long ranges. 
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flasher lights with front and rear lenses on top of many 
of the truck cabs this year. 

In operation, two men are used on the back of each 
truck, to regulate the flow of abrasive material into 
the spreader hopper and to keep the material moving 
in the truck bed. Each man stands in his own corner 
of the tail-gate platform an dis protected against falling 
by the side panel at his front and cross-braces at back 
and side. The truck operates at a speed of 10 to 14 
m.p.h., and the rate of application is controlled by the 
slide-opening in the dispenser. Where traffic permits, 
the truck travels down the center of the road, spreading 
a 10 or 12 foot lane of treated abrasives. The natural 
crown in the road, plus the action of traffic works the 
abrasives over the entire road surface. 

When it is realized that a speed of 3 m.p.h. is just 
about maximum where spreading is done by hand, it is 
readily apparent that mechanical spreading is a neces- 
sity from the standpoint of speed alone. The spreaders, 
we have found, are also very useful for application of 
fine road surfacing material in summer maintenance, 
and so are adaptable for all-year use. 


Extension of Winter Maintenance a Social and 
Economic Necessity 


Back in the days before the automobile, the radio, 
the movies, there was a much sharper line of distinc- 
tion between the rural and urban dweller. The man who 
lived in the country was a farmer and usually prepared 
for winter in the same way as a squirrel—by laying in 
supplies to carry through until spring. If an occasional 
trip to town was necessary, it was made when weather 
conditions were favorable to use a wagon or sleigh. 

The man in the city was quite self-contained, too, and 
had arranged his habits to conform to circumstances. 
Fresh fruits and vegetables in the wintertime were 
rare. Merchants’ stocks were built up high, and ware- 
housed, since “drummers” seldom came through in 
winter and deliveries could be made only by rail. The 
city dweller worked and played within the city limits. 

Growth of the nation’s highway system and the need 
for year-round auto travel has changed the picture, and 
open winter highways—both primary and secondary— 
have become a sheer necessity, essential to the country’s 
prosperity and well being. 

Decentralization of the population—deemed a necessity 
by economists—has been emphasized quite heavily dur- 
ing the past few years, with the result that a consider- 
able number of city industrial workers have moved into 
rural locations on so-called “small farms,” usually situ- 
ated on secondary roads. If these people were unable to 
get back and forth to work freely—in winter as well as 
summer—this manner of life would be impossible and 
its benefits, both to individuals and the city, would be 
lost. 

Consolidation of rural schools has brought better edu- 
cational facilities to the country at lower cost but, for 
the system to operate satisfactorily, buses must be 
able to move on schedule the year around. 

Many of the smaller towns and villages are entirely 
dependent upon open highways for daily deliveries of 
foodstuffs and other merchandise. Inter-city transporta- 
tion, too, requires rapid movement of motor freight, 
and business is seriously crippled when delays occur 
due to closed or unsafe highways. 

Located as we are, our state is in the direct route 
of many tourists going south for winter vacations. The 
revenue thus derived for our hotels, restaurants and 
service stations is an added incentive for us to keep 
our highways open and safe. 
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To speedily and efficiently perform an adequate job 
of ice control is a challenge to the resourcefulness of 
any highway department. Without modern methods and 
equipment, the battle is lost before it starts. This is 
why the West Virginia Road Commission is taking ad- 
vantage of every facility that will further improve and 
extend its winter maintenance program. 


v 


UNIFORM TRAFFIC CODE FOR OHIO 


Elimination of th erule-of-thumb practices prevalent 
today in driving an automobile in Ohio is proposed in 
a “uniform traffic code” which is to be laid before the 
current session of the legislature. 

Standardization of all driving practices, in cities and 
villages, on county and township roads, in conformity 
with the principles already established on the more than 
18,000 miles of state system highways, has been written 
into the bill. 

Sponsored by the Ohio Traffic Safety Council, educa- 
tional division of the Ohio department of highways, 
and backed up by the public in numerous polls taken 
over the state, it is the belief that the legislature will 
go forward with the program to remove all guess- 
work from motor car operation. 
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OPERATING REVENUES OF TRANSPORT AGENCIES 


The following tabulation from the Information Ser- 
vice of the National Highway Users Conference shows 
the operating revenues of various classes of transport 
agencies for the 12 months ended June 30, 1940: 











Per Cent 

Class of Carrier Amount’ of 1937 
Steam railways ..... $4,339,000.000 100.42 
Railway Express Agency’ 114,779,000 104.71 
Pullman Company 60,242,000 93.78 
Water lines .. 110,200,000 101.59 
Pipe lines ...... 218,263.000 87.78 
Electric railways 51,000,000 88.74 
Motor carriers of passengers’. 175,000,000 123.20 
Motor carriers of property* 940,000,000 128.78 
Total -....-..$6 008,484,000 103.93 





' Partly estimated. 
* Excludes payments to other carriers for express privileges. 
* Based on class I motor carrier reports with an allowance 
for smaller carriers. 
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DIVERSIONS REACH NEW HIGH IN 1939 


Figures released by the Federal Works Agency shows 
that the highway users paid into the state treasuries 
$1,252,205,000 in special motor vehicle imposts during 
the vear 1939. Of these revenues. $181.654,000, or 
14.8% of the total, was expended for non-highway pur- 
poses—a material increase over any previous year. 
These figures do not include special levies by counties 
and municipalities. Nor do they include real and per- 
sonal property taxes, sales taxes, or Federal excise 
taxes, totaling upward of $600,000.000. The item of 
tolls, variously estimated as close to $100,000,000 is also 
left out. 

To date voters of eleven states—California. Colo- 
rado, Idaho, Kansas, Michigan, Minnesota. Missouri. 
Nevada. New Hampshire. North Dakota and South 
Dakota— have resisted the diversion of highway funds 
by ratifving constitutional amendments protecting such 
funds. Similar amendments are pending in several states. 
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ENGINEERING TERMINOLOGY 
Definitions of Technical Words and Phrases 


Second Edition 
By V. J. Brown 


Publishing Director, Roaps AND STREETS 
and 

; D. G. Runner 

Assistant Materials Engineer, 

U. S. Public Roads Administration 


A word or phrase in 
one branch of engineer- 
ing may have an entirely 
different meaning in 
some other branch. Vari- 
ous branches of applied 
engineering, all of which 
spring from the common 
root of natural and physi- 
cal science, have found 
it expedient to develop a 
specialized vocabulary. 
This book is a step to- 
ward avoiding misunder- 
standing and difficulty 
from this cause for pur- 
poses of contracts, cor- 
respondence, agreements, 
price lists, specifications, 


etc., between the differ- 
ent branches of engineering, the public, and other pro- 
fessions. It is arranged in dictionary form. The book 
fills a need or want in engineering literature. It also 
initiates the standardization of engineering terms. Valu- 
able appendices include English-Spanish terms; Spanish- 
English words; German-English aggregate terms; Sym- 
bols for Hydraulics; Standard Pump Classifications; 
Materials for Pumping Various Liquids; Abbreviations 
for Scientific and Engineering Terms; Symbols for 
Mechanics, Structural Engineering and Testing Mate- 
rials; Weights and Measures; Conversion Factors. 


439 pages—Dark red buckram binding. 
Price, $4.00 Pius Postace 


SOIL STABILIZATION 


By V. J. Brown 
Publishing Director, Roaps AnD STREETs 


C. A. Hogentogler 

Senior Highway Engineer, 

U. S. Public Roads Administration 
C. A. Hogentogler, Jr. 
Research Engineer, 

George Washington University 
Frank H. Newman, Jr. 
Binder Research Engineer, 

Texas State Highway Department 
C. M. Lancaster 

Soils Engineer, 

Missouri State Highway Department 
E. S. Barber 

Junior + ay Engineer, 

U. S. Public Roads Administration 





This book is reprinted from a series of articles pub- 
lished in Roaps aNp Streets. Demand for the series 
was world wide. The book treats of fundamentals of 
soils mechanics and soil stabilization such that the aver- 
age engineer can get a complete understanding of this 
new branch of highway engineering. 

It is the best treatise on the subject so far published, 
and is a vital need for the engineer who is considering 
low cost road improvement or grading embankment 
control. 

Profuse illustrations tell more than words could. 


141 pages—Hard binding. 
Paics, $2.00 Pius Postace 


GEOLOGY FOR CIVIL ENGINEERS 


As Related to Highway Engineering 


By Delmar G. Runner 


Assistant Materials Engineer, 
U. S. Public Roads Administration 


Rock and soils, and their character- 
istics, both physical and chemical, as 
well as their classifications and geo- 
graphical distributions are discussed 
in such a way as to make this book 
particularly valuable for civil engineers 
and for engineering colleges. The chap- 
ters on material surveys, together with 
those on the petrographic microscope 
and its use constitute a real contribu- 
tion to the fund of knowledge on engi- 
neering geology. This is the first time 
that the theories of general geology 
have been correlated by a competent 
engineer and geologist with the require- 
ments of highway engineering. The 
book is written from the engineer’s 
viewpoint for engineers. It puts into 
usable, understandable language the 
facts concerning rock formations and 
gravel deposits hardness or toughness values, how to 
recognize suitable or undesirable materials, and the 
source or origin of rock types. It is particularly useful 
to those engineers charged with the responsibility of 
materials selection for construction or maintenance work. 





CONTENTS 


Introduction; Value of Engineering Geology; Road Material 
Survey Methods; Relation of Geological Formations to Mate- 
rial Surveys; The Common Rock Making Minerals; Igneous 
Rocks; Metamorphic Rocks; Sedimentary Rocks; Origin and 
Roadbuilding Properties of Shale; = and Roadbuilding 
Properties of Caliche; Origin and Roadbuilding Properties of 
Limerock; Origin and Composition of yo reparation and 
Properties of Blast Furnace Slag; Low Cost Road Surfaces; 
Petrography and the Quality of Rock; Sand and Gravel De- 
posits; ils and Soil Tests; Glossary of logical Terms; 
Glossary of Highway Terms; Names and Addresses of High- 
way Departments; States With Geological Commissions; Test- 
ing Material Procedures. 


310 pages—Dark red buckram binding. 
Price, $5.00 Pius Postace 
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EDITORIAL 


NATIONAL DEFENSE HIGHWAY 
REQUIREMENTS 


IGHWAY development throughout the United 

States has been advancing at an ever increasing 
rate during the past 30 years. The standards used in 
building American roads have been established largely 
by the needs of commercial traffic. It so happens that de- 
signers of Army ordnance and materiél have paralleled 
commercial automotive equipment design in size, weight. 
and speed. The result is that, while there remains an 
enormous task of road building to be immediately ac- 
complished, this nation has, in its several state highway 
systems, the foundation for a national network required 
by a complete defense program. 

That which has been the normal rate of construction 
progress for the past 10 years is not adequate for the 
defense construction task which confronts us. Progress 
in the past has been based upon peace time fund availa- 
bility and plans for development over a long period of 
years. The demands upon a highway system tuned to the 
tempo of other phases of the national defense are far 
greater and more urgent than those normal progress 
peace time demands. Trained armies with the most mod- 
ern equipment and munitions cannot strike effectively if 
adequate highways are not available for moving them 
promptly to any destination and serving them while 
there. 


In collaboration with the War Department, the Public 
Roads Administration is estimating the cost of and the 
need for highways in the nation for defense purposes. 
It has been definitely determined, as a result of this col- 
laboration, that “military requirements would impose no 
standards for roads or bridges superior to those that 
would be required for the accommodation of normal 
commercial traffic.” The Public Roads Administration 
was charged with the task of producing a report on 
national defense highway needs. This report, while long 
promised, has not as yet appeared. 


The writer understands that it may soon appear as a 
progress report containing recommendations regarding 
national defense highway needs. Conditions are changing 
so rapidly that a complete report is not possible. This 
report will probably deal principally with access roads 
to camps and industrial plants, and to bottlenecks within 
municipal borders. Specific and detailed cases will prob- 
ably be cited. 

Elsewhere in this issue is a survey of national defense 
highway requirements made by Roaps anv Streets. It 
contains data and opinions in accordance with informa- 
tion which the states had available at the time the survey 
was made. All but a few of the states were covered. The 
editors were told by the Public Roads Administration 
that it does not approve of the release of the survey data ; 
that the data in no way expressed the views of either 
the War Department or the Public Roads Administra- 
tion. The writer was told that publication of the informa- 
tion would be misleading and harmful. 

After a conference with an officer of the Public Roads 
Administration at which the writer was again told about 


the lack of approval for publication, we considered the 
value of the survey information from the public’s point 
of view. During the Washington interview the writer 
was told that when the information was qualified, as will 
be noted in the article herein, that it would have no 
meaning. With this the writer could not agree. The in- 
information does have meaning since it expresses the 
views of the states on national defense highway require- 
ments. Of course, if enough money is not available, to 
carry out the construction indicated, then minimum re- 
quirements will have to be changed, a new plan and new 
specifications adopted. Undoubtedly this is what is in 
preparation to be announced by the report. Access roads 
to camps and industrial areas and bottlenecks within 
cities and towns will probably receive consideration for 
extra federal appropriations in the report. 


The survey has meaning in that it particularly shows 
that the states do not favor confining all of their federal 
aid and state funds on the strategic network. It also 
shows that the states will need large federal appropria- 
tions for defense highway work. 


The Public Roads Administration felt that a demand 
upon Congress for such large sums would be interpreted 
by the President as an attémpt at a “grab” in the name 
of national defense. It appears to the writer that such 
an interpretation would be unjustifiable since published 
hearings before the House Roads Committee has already 
shown that even larger sums are needed for purely peace 
time civilian traffic accommodation. And these expendi- 
tures are necessary on practically the same roads as are 
included in the strategic network. 


At this writing the states are now totally in the dark 
as to War Department and Public Roads Administration 
recommendations regarding national defense street and 
highway requirements. They can do nothing on a specific 
program until this information is made available. 


vw 


BE PATIENT 


RODUCTION of necessary materials “for the 

greatest interest of the nation” will be given pref- 
erence Over manpower requirements as the armed forces 
of the nation are increased. It is wise, therefore, for 
employers and workers alike not to become “unduly 
anxious” about occupational deferment of employees 
from training under the Selective Service Act. Occupa- 
tional deferments, each of which will be determined on 
an individual basis, rests with the local boards. The 
Act, the Regulations, and the Selective Service System 
establish all necessary provisions and procedures to safe- 
guard the interests of the workers, the employers, the 
local community, the families of registrants and the 
interests of the Nation as a whole. In this case, patience 
is a virtue. 


Requests for occupational deferments of men in key 
positions should be postponed until such registrants have 
received questionnaires from their local boards. Employ- 
ers have five days after the questionnaire is mailed in 
which to file a deferment request. 
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ASPHALT and TAR KETTLES 
FIRE PROOF—OIL BURNING 


Hand and Motor driven spray. 
Many sizes. Write for catalog. 
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Finishing Machines 
Joint Installing Machines 


Flexible Road Joint Machine Co. 
WARREN, OHIO 





All These Feavier| Features 


JAEGER “PRIMING JET"—Up to 5 times faster priming 


and re-priming—often means difference between profit and 
loss on job. No adjustments—no need to “gun” engine. 
POSITIVE RECIRCULATION CUT-OFF — It's controlled 
by flow, not pressure. 

“FULL-RANGE” IMPELLER gives high efficiency under 
all conditions (built of steel in 4" to 8" sizes). 
ACCESSIBLE SEAL — always outlasts the impeller. 
PATENTED SELF-CLEANING SHELL—scours while pump- 
ing, won't clog, easily accessible. 

DEPENDABLE, LONGER LIFE CONSTRUCTION — thou- 
sands of EXTRA hours of service. 

EVERY PUMP INDIVIDUALLY TESTED for capacity and 


pressure before it leaves our factory. 


Send for New Catalog and Prices 


THE JAEGER MACHINE CO. 
223Dublin Avenue - Columbus, Ohio 




















DIRT MOVING EQUIPMENT 


Highway construction involves more dirt 
moving than any other branch of engineer- 
ing construction. ROADS AND STREETS. 
the only national engineering construction 
magazine devoted exclusively to, and cov- 
ering all sections of, the highway field is 
the most effective and economical medium 
through which to sell dirt excavating, grad- 
ing and hauling equipment. 
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the traveler. 









ETE ae oy mer $4.00 up 


Special rates for 4 or more. 


WRITE FOR FOLDER E 


4c TAFAYETTE 
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Tuthill Guard Rail 


The Most Efficient Guard on the Market 


FOR SAFETY IT HAS 
(1) Maximum Deflective Ability 
(2) Maximum Visibility 


FOR ECONOMY IT HAS 
(1) Low Initial Cost 


(2) Low Maintenance Cost 


TUTHILL SPRING CO. 
CHICAGO, ILL. 


U. S. SPRING & BUMPER CO., Les Angeles, Cal. 
Western Mfrs. and Distr’s. 
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NEW EQUIPMENT and MATERIALS 


Bucyrus-Erie New !/2 Yd. 15-B 


Bucyrus-Erie announces the development 
of a new % yard excavator machine 15-B, 
which can bé easily converted in the field 
from shovel to dragline, and crane to drag 
shovel. Designed along the same principles 
10-B, this 
new earth mover features sustained output 


of the 3¢ yard Bucyrus-Erie 


at low operating and maintenance cost. 
It is equipped with a 54 h.p. gasoline en- 
gine, designed to provide peak efficiency 
under rapid load fluctuations—both Diesel 


and electric power are also available. With 


direct-action clutches the operator can get 
the “feel” of the load and smoothly con- 
trol every phase of machine’s fast digging 
cycle. 

The planning engineers have simplified 
the construction of the 15-B. To effect a 
more easily convertible unit, the front-end 
has been simplified for boom changes, and 
with the addition of a crowd chain unit 
no clutch or brake changes are necessary. 
The design eliminates the center pintle by 
use of the “built in” conical hook rollers 
which distribute lifting and swinging loads 
over a wide area. 





Rarrmarnco 


HORIZONTAL DRILLS 





Stop... 


cessful operations. 


WRITE US YOUR DRILLING 


PARIS MANUFACTURING CO., INC. 
PARIS, ILLINOIS 


Parmanco Drills have convinced 
owners of their true value— 


In the Coal field, the Iron range, the 
Utility and the Contracting field. 


Submit us your drilling problems. 
We build a model for every need. 
Parmanco Drills .are now in their fourth year of suc- 


AND THINK! 


PROBLEMS 








Bucyrus-Erie 15-B 


Controls are large, cool running clutches 
with changeable parts, self-adjusting for 
temperature, and with an easily set single 
point wear adjustment. Steering clutches, 
a single digging lock lever, and the boom 
hoist lever are conveniently located and 
within easy reach of the operator. Anti- 
friction bearings reduce friction losses. All 
gears, except swing and pinion, are com- 
pletely enclosed and run in a bath of oil. 

Simplicity and rugged strength predom- 
inate in mounting and propel machinery 
design on the 15-B. Sixteen-inch treads 
provide an area of 21.5 square feet. Wider 
treads are available. The single casting 
which combines the truck frame, the in- 
ternal swing rack and hook roller path 
permits compactness which not only adds to 
strength but also lowers overall height. 

Literature is available by request to the 
manufacturer or through Roaps' AND 
STrREETs by referring to RS113 
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International Introduces Five New 
Heavy-Duty Truck Models 


Features of five new heavy-duty truck 
models now being shipped from the Inter- 
national Harvester works at Fort Wayne, 
Ind., include new styling; new cab com- 
fort; new foam-type, sponge-rubber seat 
cushions; easier steering; new, improved 








International K-\] 
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easier-riding 
propeller 


frame construction; larger, 
springs; new rubber-mounted 
shaft center bearings; wider and deeper 
front crossmembers; new engine features; 
new Hi-Tork hydraulic brakes; and 
quicker-acting air brakes. 

Carrying capacities of the new models 
—cab, body, equipment, and pay load— 
range from 10,000 to 18,000 pounds, gross 
vehicle weights from 14,500 to 27,000 
pounds, and wheelbases from 134 to 197 
inches. The five new models are powered 
by five sizes of six-cylinder, valve-in-head, 
replacement-cylinder engines, ranging from 
84 to 114 horsepower. 

Steering effort has been reduced as much 
as 50 percent. The king-pin inclination 
has been reduced from eight degrees to 
four degrees, and the use of twin-lever 
steering gears gives better leverage. In 
addition, all models have ball bearings at 
the upper end of the steering wheel tube, 
and the three larger models have tapered- 
roller bearings in the steering gear. 

Fenders are much heavier and running 
hoards have a molded rubber step plate 
with a ribbed surface. The front bumper 
is of channel steel and serves as an addi- 
tional crossmember at the front of the 
frame. A new type of telescoping hood 
support with an automatic latch saves time 
and effort in raising the hood. 

The new cabs have more leg room and 
head room and improved vision. Foam- 
type rubber extends from top to bottom 
of the seat cushion and both the seat and 
back cushion are individually adjustable. 
Three-point rubber-insulated cab mount- 
ings prevent cab side movement and twist. 
Other cab features include new-type, high- 
test safety glass, new instrument panel, 
headlight beam indicator in instrument 
panel, and a felt base rubber floor mat. 

New engine features include the mount- 
ing of all fuel pumps on the left-hand side 
of the engine—away from the heat of the 
exhaust manifold—as an added precaution 
against vapor lock; new mechanically- 
sealed water pump which requires no ad- 
justment; larger diameter distributor; and 
new-type, universal heat range spark plugs. 
Further information is available by writing 
the manufacturer or through R. & S., by 
referring to RS115 
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"Pacemaker" Quarry Plant 

The “Pacemaker” quarry plant developed 
by the Universal Crusher Co., Cedar 
Rapids, Ia., is stated to provide three 
crusher efficiency using only two crushers. 
This is accomplished by the use of a jaw 
crusher for primary reduction and a new 
“two-in-one” roll crusher which does the 





work of two complete double rolls. One 
pair of shells has % in. smaller diameter 
than the other. 

Secondary reduction is done in two steps: 
the smaller of the divided rolls giving the 
initial secondary crushing and the other, 
or major half, fed from the second deck 
of 4x8 ft. vibrating screen giving the 
final secondary crushing. The material can 
therefore be fed through the roll crusher 
faster, easily keeping up with the jaw 
crusher. 

A capacity of 100 to 130 yd. per hour of 
¥% in. material without crowding has been 
reported by several units so far installed. 





119 


The Pacemaker is available in various 
sizes of jaw crushers and with standard or 
the new “two-in-one” roll crusher. Further 
information can be obtained by writing the 
manufacturer or to R. & S. by referring 


Ne Set eas -RS119 
Ww 
New "White" Concrete Vibrator 
Equipment 


To co-ordinate with the continual im- 
provements of concrete vibrator manufac- 
turers, the White Manufacturing Co., Elk- 
hart, Ind., announces its new electric mo- 
tored vibrator equipment with features de- 



































The “Pacemaker” 








Chicago . . . . « 205 W. Wacker Drive 
New York 
San Francisco . . 55 New Montgomery St. 


At ARBA Convention, Pennsylvania Hotel, New York City, January 27-31. 





STOPS THEM ALL 
Before They Stop You 


Nothing else as practical and econom- 
ical for covering up—closing in—keep- 
ing work going in spite of the weather. 
SISALKRAFT is the tough, waterproof, 
windproof, sisal-reenforced paper of 
endless uses. For example: 

Temporary closures — steam-curing 
concrete — covering machinery and 
materials — covering aggregate to be 
heated by steam. 


Available in rolls and blankets of al- 
most any width. Inexpensive and dur- 
able. Have some on every job! 
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101 Park Avenue 















NOT ONE CENT 
FOR REPAIRS 
IN 17 












Now 
WELDED 
Rolled Steel 
CONSTRUCTION 








@ Every working day, for 17 
years, a Williams “% Yard Bucket 
has been unloading crushed rock 
and sand from railroad cars for 
the Concho Sand and Gravel 
Co., Oklahoma City. In all that 
time of heavy duty service, not 
one penny has been paid for 
repairs or maintenance. Now a 
set of pins and bushings is being 
shipped to start the bucket, as 
good as new, on another seven- 
teen years of service. 


Williams Buckets and Parts are 
stocked by distributors in all sec- 
tions of the country. 


Send for free bulletins 
covering Williams Buckets 
for all types of service. 


THE WELLMAN 
ENGINEERING CO. 


7003 Central Avenue 
Cleveland, Ohio 


WILLIAMS 
Buckets 


by WELLMAN 





built 





Concrete Vibrator 


signed to meet specific needs of some types 
of vibrations. These new units are pro- 
duced in models ME-16 or ME-17, 1 hp. 
and 1% hp. respectively. They are equipped 
with universal motors, 220/440 volts, 3- 
phase current and have V-belt counter- 
shafts. To increase speeds from 3450 rpm. 
to 6800, or as high as 8000 rpm., the same 
type of countershaft with V-belt and pulley 
is used as supplied with White engine 
driven outfits. The use of standard motor 
enables them to be serviced anywhere. 
Changes in driving speeds can be made 
by simply using different size pulleys. The 
sections on the White flexible drive are 
interchangeable and can be opened up for 
inspection. Further information can be ob- 
tained by writing to the manufacturer o* 
to Roaps ANb STREETS by referring 


to , RS118 


v 


New Northwest Truck Crane 


The Northwest Engineering Company. 
28 E. Jackson Blvd., Chicago, IIl., is 
builders of shovels, cranes and draglines, 
announces that the Northwest Model 20 


|Crane is now available as a truck crane 


of 15 tons capacity. This model completes 
the Northwest truck crane line of four 
cranes ranging in capacity from 4% to 
18 tons capacity. 

The model 20 is equipped with all the 
standard Northwest features. The “feather- 
touch” clutch control takes the fatigue out 
of operation, yet retaining the feel of the 
load. Swing clutches are of the Northwest 
standard uniform pressure type which give 
smooth operation. The Northwest cushion 
clutch is standard and it is claimed reduces 
the strains on all parts under power, in- 
creasing machine life. 
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The model 20 can also be equipped with 
“Power up and Power Down” Boom Hoist. 
A single lever is used to control the func- 
tions of boom hoisting, boom lowering and 
braking. An engine throttle control is also 
provided allowing the engine to be slowed 
down over a wide range. Further informa- 
tion and literature is available upon request 
to the manufacturers or through R. & S. by 
referring to RS109 
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New Foote Single Drum 34-E Paver 


The successful operation during the past 
year of the new Single Drum 34 cubic 
foot capacity MultiFoote Pavers has es- 
tablished this type of machine as highly 
successful for all types of concrete paving 
work. The paver has a 34 cu. ft. capacity 





Foote Single Drum 34-E Paver 


plus 10% on a 6% grade in accordance 
with A. G. C. Standards—a total capacity 
of 37.4 cu. ft. The MultiFoote 34-E has 
been in service during the past year on a 
wide range of jobs, including boulevards 
as well as highway work. The illustration 
shows the White Consolidated, Inc., ma- 
chine operating on Sacramento Blvd. in 
Chicago. This machine averaged close to 
400 batches per eight-hour day. The I. D. 
Lain Construction Company machine on a 
State highway out of Chillicothe, Illinois, 
last summer averaged approximately 1,000 
feet of 20-ft. slab per day. 

Despite its increased capacity, the new 
MultiFoote 34-E is compactly built and is 
easy to maneuver and transport. For trans- 
portation by trailer, the super-structure may 























Northwest Truck Crane 
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be lowered by power after pulling out two 
pins. The machine is so designed that no 
water connections or other parts need be 
disassembled. One contractor has reported 
that he can make the machine ready for 
travel by trailer in approximately ten 
minutes. 

This new paver incorporates all the de- 
sign principles of the latest model of the 
MultiFoote 27-E paver, which has been 
widely proved in service. Thus, according 
to the Foote Company, while the 34-E is 
an entirely new machine, it has tested 
principles and actual successful service he- 
hind it. 

Construction features include a double- 
cone drum, fully-enclosed travel gears 
running in oil, Timken bearings on all 
high-speed shafts, a power take-off con- 
sisting of helical cut gears running in oil, 
a water system which is unaffected by line 
pressure or a change in grade. Simplicity 
of design permits easy access to the me- 
chanism. Write to Foote Company, Nunda, 
N. Y., for further details or to R. & S. by 
referring to RS112 
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New Excavating Machine 


According to the Osgood Co., Marion. 
O., their new Osgood Type 20, Model 200, 
a % cu. yd. machine, embodies the latest 
features of modern engineering design. 
Machinery is compact, simple and easy to 
adjust and maintain. It is convertible to 
any type of service, and designed for vari- 
ous types of mountings, such as crawler, 
standard truck, and Osgood special wheel 
mounting. It is powered with either gaso- 
line, or diesel engine. 

On the upper deck, there are only two 
cross shafts; on the lower frame, only one. 
The countershaft has been eliminated. All 
vertical shafts: reversing, swing, interme- 
diate, and travel shafts, are recessed in the 
deck. The main deck casting is of one- 
piece construction, with all machinery 
mounted on machined pads. 

Clutches and brakes on the swing and 
travel shaft are controlled by a hand lever 
at the operator’s position. The drum shaft 
is controlled by Osgood “Servo” mech- 
anism. 

The boom hoist is a_ separate unit, 
mounted in the left-hand side frame. It 
has a self-locking steel worm and bronze 
worm wheel. 





Osgood Type 20 





For quick and easy change from Shovel 
to Crane, etc., the crowding sprocket used 
for Shovel, and the lagging used for the 
other types of service, are mounted on the 
drum in two pieces, eliminating the neces- 
sity of removing the drum in making the 
change. 

Cab is of the latest streamlined design, 
giving all-weather protection and full oper- 
ating vision. Literature is availabye by re- 
quest to the manufacturer or to R. & S. 
by referring to cccesseet SLBO 
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New Athey MobiLoader 


Designed to be mounted on new or used 
“Caterpillar” D4 or R4 Tractors, the Athey 
MobiLoader, manufactured by the Athey 
Truss Wheel Co., 5631 W. 65th Street, 
Chicago, IIl., is a new utility tool, designed 





Mobiloader 


te provide faster, more flexible and eco- 
nomical loading in a variety of uses. 

Among the advantages of this equip- 
ment, the manufacturer states, is its ability 
to transport materials without turning to 
discharge load. The MobiLoader is 
equipped with an extra-large bucket for 
faster loading: and this bucket may readily 
be altered to fit many specific require- 
ments. 

Operating experience with the Athey 
MobiLoader shows that it scoops up the 
load, lifts it and dumps in a loading cycle 
of 15-20 seconds. 

The Athey MobiLoader is so designed 
as to allow clear vision for the operator, 
since there is no structure in front of him 
to obstruct his view. In addition, the Mobi- 
Loader does not interfere with the opera- 
tion of the tractor tracks, but leaves them 
free to oscillate normally. Write to manu- 
facturer for further details or to R. & S. 
by referring to RS121 
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Universal "Chip-Top" Spreaderoller 


Because it combines the operations of 
two machines, the Spreaderoller, made by 
the Universal Crusher Company, Cedar 
Rapids, Ia., is stated to have gone far in 
cutting road maintenance and seal coating 
costs. 


The Spreaderoller spreads chip in three 
layers: coarse material first, smaller stones 
or chips next and finer material on top 
to fill the voids, simultaneously rolling the 
spread material with a standard 10-ton 
roller. 

The unit tows a ramp so that trucks can 
back up on it to empty their loads into 
the hopper. The hopper holds a truck load. 








SPEED UP 
DEFENSE 


WITH THIS EQUIPMENT 


RAPID PAVEMENT BREAKER 


| 





SPEED — ECONOMY 
FASTEST conrrouso MACHINE 


CONTROLLED 
Breaks frosted ground, concrete roads, 
bridge decks, trench. Tamping-post hole 
digging. 
NOT A DROP WEIGHT 


Used extensively on state and government 
projects. 


CORNETT SLOPER 


-—— 





Use 

this 

_ attachment 

on your 
next 

sloping 
job. 





Slopes banks rapidly. 


Easily attached to any shovel in an 
hour's time. 


Will cut any slope that a shovel can 
dig through. 


Controlled entirely from operator's seat. 


Will cut through sand, gravel, soil, clay 
and broken rock in one operation. 


Manufacturers of 
HIGH QUALITY 
GUARANTEED 
MOIL POINTS 
AND CHISELS 


CONCRETE CUTTING CORP. 
OF AMERICA 


607 DEGRAW ST., BROOKLYN, N. Y. 




















“Chip-Top” Spreaderoller 


\ road base treated with oil can be 
quickly topped and rolled, the Spreaderoll- 
er providing a smooth surface once over. 

The Spreaderoller can be steered, is 
self-propelled and can be used as a road 
roller where it is not desired to spread 
chips. 

It is not necessary to close a road being 
seal coated as the machine occupies only 
one-half of the road so that traffic can by- 
pass on the other half. Literature is avail- 
request to the manufacturer or 
& S. by referring to RS122 


able on 
through R 
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Portable 2500-Pound Bituminous Plant 


plant built by Hetherington & 
Berner, Inc., of Indianapolis, Ind., for 
Harry Hatfield & Co. of Barboursville, 
W. Va., marks an important development 
in the bituminous equipment field. The out- 
standing novelty is the special wheel mount- 


\ new 


ing for the three main units (mixer and 
weigher, screens and bins, and dryer), 
which is stated to afford a degree of porta- 
bility never before attained for a plant of 
this type and capacity. During operation all 
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parts of the plant are solidly supported 
without wheels. 

The mixing unit includes a 2500 Ib. pug- 
mill, a 2500 lb. aggregate weigh box and 
dial scale, Fluidometer system for metering 


—_ 
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Below: The Hatfield Plant Set Up at Kitchen, West Virginia 
Above: Dryer Unit on the Road 








Sealed ball bearing sheaves in the 


BLAW-KNOX 


TCR EES 


'BLAW-KNOX 


BUCKETS have / 


—~ §$EALED 
BALL BEARING 
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lever arm reduce lost time and ex- 
pense of bearing replacement, in- 
crease cable life and reduce fric- 
tion, materially improving operat- 
ing efficiency. is, and many 
other better features, that make 
BLAW-KNOX the “wise” buy in 
buckets are fully explained and 
illustrated in NEW CATALOG 
1757. Send for your copy today. 


BLAW-KNOX DIVISION 
of Blaw-Knox Company 
Farmers Bank Bldg. Pittsburgh, Pa. 





asphalt, and a 3-compartment storage bin 
with capacity for about two batches. It is 
constructed as a semi-trailer, and may be 
pulled by any standard truck tractor. A 
tandem axle is provided for the rear 
wheels. Feeding the triple elevator of the 
mixer unit is the bin and screening unit, 
which is full wheel mounted, and may be 
towed with any standard dump truck. The 
3-deck, vibrating screen is mounted on a 
25-ton, 3-compartment bin. The third unit 
is a standard dryer, mounted as a semi- 
trailer, and using the same tandem axle as 
the mixer. 

Each unit is powered by its own gasoline 
engine mounted directly on the frame. The 
elevators on dryer and mixer fold up for 
transportation. An outfit of this kind 
possesses very special advantages where 
jobs are small and railroad facilities limited. 
Further information is available by writing 
the manufacturer or to R. & S. by referring 


Snow Plow Repair Kit 


Blackhawk Manufacturing Co., Milwau- 
kee, Wis., has brought out a repair kit 
No. 19076 for hydraulic control units of 
their manufacture. This kit contains 62 re- 
placement parts and five special tools 
necessary for the great majority of simple 
field repairs on Model BM-1 and P-4 

For servicing the P60 series of pumps, 
a complete replace pump head is ayvail- 
able. The P60.264A head is for the P60 
pump, which has % in. diameter pistons, 
and the P63.264A head is for the P63 
pump; this latter has 11/16 in. diameter 
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pistons. Complete instructions for servicing 
are included in the repair kit. Write to 
manufacturer for further information or to 


R. & S. by referring to RS123 
WwW 
New Super-Paymaster 
The SUPER-PAYMASTER, a % yard 


combination shovel, dragline, crane and pull 
recently developed by the Lima 
Works, Incorporated, Shovel 


shovel, 
Locomotive 





Super-Paymaster 


and Crane Division. Lima, Ohio, is a con- 
tribution to the efficiency and profitable 
operation of the earth moving and material 
handling industry. Its design embodies the 
same time-tested features that made its pre- 
decessor, the PAYMASTER, so popular 
with its many users. When equipped as a 
clamshell or dragline, capacity depends 
upon length of boom and material to be 
handled. When equipped as a crane, it has 
a 13 ton capacity. As a shovel, it is equipped 
with an 18 ft. boom and 15 ft. dipper han- 
dle. It is fast with ample strength to give 
steady dependable service in all kinds of 
work. Many new features which are worth 
consideration are found in its design, for 
instance : 

1. Proper balance is accomplished by 
placing the machinery and power plant to 
the extreme rear of the rotating frame. 

2. Hook rollers relieve the center pintle 
of all digging shocks. 

The machine will respond instantly to 
all control levers which are within easy 
reach and are of short easy throw. 

4. Friction is reduced to a minimum by 
the use of anti-friction bearings. 

5. Machinery supports are mounted on 
the one-piece steel cast rotating base with 
finished bolts. 

6. The swing clutches are the internal 
expanding type, toggle operated, with hous- 
ings 17 in. in diameter by 6 in. wide. 





The crawler truck is strong and stable 
—modern welded construction being used 
throughout and equipped with a lock for 
locking both crawlers from the operator’s 
position. The crawler treads are 22 in. 
wide, however, 30 in. treads can be fur- 
nished. Treads have six-point connections. 

8. Independent boom hoist is fast and 
accurate. 

9. The boom is of all-steel box type con- 
struction, electrically welded throughout. 
The dipper handle is a single seamless type, 
7 in. in diameter, with a single rack welded 
the entire length of the handle. 

10. The cab is equipped with a winter 
front which is housed in top of cab when 
not in use. 

1l. The power take-off consists of a 
multiple roller chain operating in a bath 
of oil. 

12. Chain or cable crowd can be fur- 
nished. No chain or cable adjustments are 
necessary when working boom at various 
angles. 

Converting the Super-Paymaster to any 
one of its uses can easily and quickly be 
made in the field by simply changing the 
front-end. Further information and litera- 
ture is available through the manufacturer 
or by writing R. & S. by referring to..RS102 


v 


New Paving Breaker 


More poweriul, lighter in weight, and in- 
corporating the most recent adyances in 
paving breaker design is the new medium 
weight paving breaker just announced by 
a well known pneumatic tool manufacturer. 
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“23” Paving Breaker 


This paving breaker can be used where 
handling ease is the main requirement. It is 
designed for general demolition of all kinds 
—street and wall openings, asphalt cutting, 
digging, and odd jobs where only a single 
tool is needed. Despite the relative lighter 
weight, it has the hard hitting power neces- 
sary for sustained demolition on the biggest 
construction job. This paving breaker can 
also be fitted with a special head for driv- 
ing spikes up to 12” long. Further informa- 
tion is available by writing R. & S. by re- 
ferring to RS101 
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Quick Detachable Sheaves for 
V-Belt Drives 


A new type of V-Belt driver sheave, 
designated as the Q-D quick detachable 
and quick demountable type, is announced 
by Worthington Pump and Machinery 
Corporation, Harrison, N. J., as a standard 
item in its Multi-V-Drive line. Extreme 
simplicity of construction is claimed, and 
suitability for any application where quick 
mounting of sheave to shaft, and dismount- 
ing from shaft, are desirable; for example. 





RED says DANGER 


DIETZ 


LANTERNS 
BRING SAFETY 


Bright lights without diminishment— 
no wind or rain can bring failure— 
that is why DIETZ LANTERNS are the 
standard warning beacons for safety 
on the highways of America. 


The DIETZ “LITTLE GIANT" illus- 
trated will burn throughout an entire 
weekend with plenty of fuel to spare. 
Write for catalog of DIETZ Lanterns 
and Road Torches. 


Order thru your Mill 
Supplies Distributor. 


1840 194 


MAKERS OF LANTERNS FOR THE WORLD 
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Ouck-Detachable Sheaves 


on those’ classes ot equipment where speed 
ratios must be changed to meet varying 
conditions, In general maintenance, it elim 
inates the necessity of a wheel puller to 
remove wheel or hub from shaft to get at 
the driving unit 

Fach sheave unit consists of two parts, 
a longitudinally-split or clamp hub and a 
\'-grooved rim. The hub is clamped to the 
shaft by means of a cap screw in its flange 
and is securely fastened by a standard key- 
way. A fit equal to a press fit, on shafts 
up to ten thousandths over-size or under 
size, is provided. The rim is taper-fitted 
to the hub and is fastened with three draw 
bolts 

lo remove the rim, the draw bolts are 
withdrawn and two of them are inserted in 
holes so tapped in the rim that the bolts 
act as jamb screws and bear against the 
hub, thus forcing the rim off the taper 
without disturbing the position of the hub. 
No pounding or prying is required to re 





For reducing 
ROAD MACHINERY MAINTENANCE .. . 
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The 
SELF-LOCKING NUTS 
that can’t be loosened by 
vibration or hard service 


... specify them on new equipment 
and use them for replacement. 


@ Folder explaining the Elastic 
Stop principle is worth writing for. 


ELASTIC STOP NUT CORPORATION 
2322C VAUXHALL ROAD + UNION, NEW JERSEY 


Clastic 


SELF-LOCKING 


NUTS 














move either the rim or the hub. With this 
equipment, it is claimed that the dangers 
of battered motor bearings, bent shafts, 
broken sheaves, and human injury are 
eliminated. Descriptive literature will be 
furnished upon request to the manufactures 
or through Roaps ANp Streets by refer 
ring to RS-114 
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"Flex-Plane" Improvements for 1941 


rhe Flexible Road Joint Machine Co., 
Warren, Ohio, have announced that the 
following improvements will be in effect 
on all “Flex-Plane equipment during 1941: 

1. Two cutters, instead of one, will be 
standardized on joint installing machines 
the first cutter to cut the groove, the second 
to reopen the groove. 

2. Ribbon joint material has been im 
proved to furnish a more pliable material. 

3. Tapered screed wings will be con 
tinued as standard equipment on their fin 
ishing machines. 

4. The 20 in. wide sectional screed has 
heen improved to permit settings in the 
front section from zero to 4% in. higher 
than the adjoining rear section. In case 
of dry material, this will effect a finish 
with the second section without an over 
run. 

5. Flex-Plane screeds have been im- 
proved to permit crown adjustments near 
the ends—no shims are required as this 
is now done with additional adjusting bolts. 
Literature on their products is available by 
request to the manufacturer or through 
R. & S. by referring to RS116 











PENNSYLVANIA 
TURNPIKE 


is outlined with 
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nd 4 "re re 
installed by Western Cataphote Corp., Toledo, O. 


Cataphote Niteway Outliners are in- 
stalled 100 feet apart, outside of pave- 
ment edge and on the center strip. 
Cataphotes respond to auto headlight 
beams by reflecting a continuous line of 
light, indicating the contour of the road 
for miles ahead. 
Cataphote Niteway Outliners were 
selected by the Pennsylvania Turnpike 
Commission as Road Delineators for 
their extra brilliance and long life. 
Write for full information on 
CATAPHOTE 
REFLECTOR BUTTONS, SIGNS, 
ROADSIDE DELINEATORS 


WESTERN CATAPHOTE CORP. 
WALL STREET TOLEDO, OHIO 
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New Kettle Models for White 


The White Manufacturing Co., Elkhart, 
Ind. have announced the extension ot 
their line of portable kettles for heating 
asphalt, road oil, and tar for highway re 
pairing. Their new models are offered in 
capacities of 65, 110, 165, 220, and 300 gal 
lons, All are equipped with oil burners, 
with double heat circulation and stack ex 
haust. Spray pumps, operated by hand or 
gasoline engine, are mounted on the rear 
of the kettles for complete accessibility 
Kither flexible metal or rubber steam hose 
carries hot material to a spray bar with 
insulated handle. Barrel hoist, thermom 
eter, warming hood for an additional barrel 
and dual tires are accessories which can 
be furnished. 






















New Portable Kettle 


Oi the several innovations included on 
the new models, the “Fire-Prooi” top is 
one of the more important features, This 
top is designed to combat serious fire 
hazards in heating inflammable material. 
\lso the conventional hinged hatchways 
have been replaced with a top fully welded 
to the kettle, designed with a 16 in. dia. 
manhole with a lid. An automatic ove: 
‘low at the rear of the kettle permits exit 
of gases or foaming material away from 
the oil burners. Literature is available upon 
request to the manufacturer or through 
R. & S. by referring to RS117 






New 1!/,-Pound “Multi-Vane" Grinder 


A nationally known company has recently 
added a new “baby” air grinder to its line 
of pneumatic tools. 





This tool, called the Size 00, weighs only 
1% lbs. and operates at 20,000 r.p.m. at 90 


—t DP ot 


Multi-Vane Grinder 
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lbs. pressure. It is built to take 1% in. 
diameter organic bonded or 1% in. diame- 
ter vitrified wheels. Also available are vari 
ous sizes of collets to take mandrel mount 
ed grinding wheels or small twist drills, 
Although originally intended to be used 
as a die grinder for tool room and bench 
work, it is now being used by industry at 


large for light grinding jobs whereve1 
metal must be removed from places that 
would otherwise be hard to reach. For 
further information and literature write 
R. & S. and refer to RS104 
7 
New “Caterpillar” Snow Plows 
Newly designed snow plows for all 


models of “Caterpillar” motor graders are 
being shown by Caterpillar Tractor Co., 





Snow Plow 


" aterpillay " 


Peoria, Ill. The new plows feature an alloy 
steel in the moldboards to give great 
strength in proportion to weight. Also fea- 
tured are extensive welded reinforcements, 
and crank-type lifts, giving down pressure 
on the plows. Mast-type snow wings and 
reversible one-way plows for motor grad- 
ers are also available. Literature is avail- 
able by request to the manufacturer or 
through R. & S. by referring to RS105 
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New 3000 GPH Water Pump 


\ well known manufacturer announces 
the manufacture of a new junior light 
weight, 3000 GPH centrifugal pump for 
water moving problems. The overall dimen 
sions of 15! ‘y long by 1144” wide by 15.44 
high, combined with a weight of only 54 
pounds, makes it possible to pick up this 


” 





pump with suction and discharge hose still | 


attached, and carry it from job to job in | 


“Rex Junior” Pump 





the trunk compartment of an automobile. 

This 144” pump contains all the engineer- 
ing features of the standard line of cen 
trifugal pumps produced by them, It has a 
large semi-steel recirculating water cham- 
ber equipped with an aluminum cap and is 
powered by a dependable, single cylinder, 
air cooled engine of 4% to one horsepower. 
The engine is eaninred with an automatic 
governor that speeds up the motor when 
the pump catches its prime and starts to lift 
water. This eliminates the possibility of 
putting too much strain on the power unit 
at low speeds and assures economical pei 
formance. 

This rugged little pump not only will re 
duce water moving cost, efficiently, but also 
reduce the man hour costs in handling it 
from one job to another. For further infor 


mation and literature write Roaps AND 
STREETS and refer to RS103 
Ww 


New Koehring Trail-Dump 


Koehring Company, Milwaukee, Wiscon- 
sin, has added another new size Trail- 
Dump to its line of hauling equipment. 
This latest model has a capacity of 12 
cubic yards, adding another unit, for a 
total of three sizes, 8, 10 and 12 cubic 
yards, With the increased capacity, Koch- 
ring has increased the strength of the body, 
improved the “automatic hand” winding 
mechanism and made such other changes 


as were necessary for the increased load. 
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Koehring Trail Dump 


The popular General Motors two cyck 
diesel engine furnishes steady and depend- 
able power. Gasoline engine power is also 
available. 

\pproximately one year of field service 
on contractors’ jobs, has placed this ma- 
chine beyond the experimental state and it 
is now released for general sale. When 
writing R. & S. for literature refer to RS107 
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Huber Builds New Tandem Roller 


The Huber Mfg. Company, Marion, 
Ohio, has recently placed on the market 
a streamlined variable weight tandem roller 
that is modern in every detail. This new 
Huber incorporates many important oper- 
ating features. Among them are: variable 
weight; three speeds forward and reverse ; 
dual controls for operating the machine 
from either side; automotive type construc- 
tion; ease of operation; high frame clear- 
ance; hydraulic steering; anti-fric- 
tion bearings at all strategic points; all 
moving parts fully full width 


easy 


accessible > 
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Huber's New Tandem Roller 


seat; large capacity, sturdily built water 
tank; and rust resisting sprinkling pipes. 

The new Huber Variable Weight Tan- 
dem Roller is powered with a 6-cylinder 
Buda gasoline engine providing ample re- 
serve to meet unforeseen emergencies. 
If Diesel power is preferred, it can be 
supplied on special order. Simplicity of 
operation, plenty of speed, maximum ma- 
neuverability, centralized control of every 
roller movement, low maintenance and all- 
round operating economy have been defi- 
nitely achieved in this latest Huber de- 
velopment. 

This latest addition makes a total of 
six sizes of Huber automotive type rollers, 
all equipped with electric starters. Litera- 
ture is available by request to Huber Com- 
pany or through R. & S. by referring 
to RSI11 

. 
A New Ice Remover 

\ new highly concentrated ice remover 
has been introduced to the market by a 


GRACE 


SWEEPER 


y “WAY AXLE DRIVEN 


RAPID FIRE HEATER 










@ Grace 2-Way Axle Driven Sweeper—the 
modern traction driven sweeper that suc- 
cessfully meets every problem of any 
contractor. 


@ Rapid Fire Heater—A fast-pumping, fast- 
heat circulating heater that heats 10,000- 
gallon insulated cars at 50° per hour. 
Write for detailed information and 
prices. 


W. E. GRACE MFG. CO. 








6000 Holmes St. 
DALLAS 





well known company. It is said it will melt 
its own weight of ice. The product is also 
used to thaw eave troughs, drains, etc. ; this 
is accomplished by pouring a generous 
amount of the ice removing crystals di- 
rectly into frozen area, The cost is small, 
and it is economical to use. The chemical 
composition of the ice remover is not in- 
jurious to concrete, brick, etc., and is clean 
to use as it does not leave a white deposit. 
Further information and literature are 
available through R. & S. by referring 
to ad RS106 


New Crane Dump Truck 


Uniting a hoisting boom to the dump 
truck is the achievement of equipment en- 
gineers of a nationally known engineering 
company in the creation of their new com- 
bination crane dump truck. Essentially this 
compact hauling equipment can be divided 
into four general parts—rigid frame, me- 
chanically powered winch, boom and a de- 











BURCH 


LOW COST MANTENANCE 






The BURCH TRUK PATROL is the an- 
swer to speedy, efficient and economical 
road maintenance. A reversible blade with 
power hydraulic lift and pressure enables 
the blade to do more and better work and 
eliminates ‘“‘chatter.”” The draft bar is 
equipped with a ball and socket joint which 
permits the blade frame to take the contour 
of the road. The blade is easily and quickly 
controlled from the truck cab by a power 
valve mounted near the operator. 


Manufactured by 


THE BURCH CORPORATION 


Crestline, Ohio 


Builders of Equipment for Fifty Years 
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tachable bucket. The boom is mounted on 
the rigid frame and can be raised or low- 
ered by cables that uncoil from the winch. 
With the boom lowered, it swings the ma- 
terial bucket free from the tail of the truck. 
The bucket can then be lowered through 
its cable attachments to a desired depth, 
with a maximum of 30 feet below the 
ground line of the truck. Reaching for its 
load is the important feature of this equip- 
ment. It is stated to do the job economically 
and to accomplish the same results that 
ordinarily would require additional equip- 
ment. With the bucket removed this truck 
unit becomes a useful hoisting unit for lay- 
ing pipe, handling castings, pulling piling. 
back-filling ditches, etc. A two page, two 
colored folder describing this equipment 
more fully, with specifications, is available 
upon request through Roaps AND STREETS 
by referring to RS108 
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Model LP Carryall Replaces Old P 


To give increased efficiency for strip- 
ping, road construction and similar earth- 
moving with scrapers of average size, R. 
G. LeTourneau, Inc., Peoria, Ill., has de- 
veloped a new single bucket, cable con- 
trolled Carryall Scraper, the Model LP, 
replacing the Model P, for use behind 
D8 “Caterpillar” tractors. Struck capacity 
is 12.1 cubic yards, and heaped 15. New 
LeTourneau features include apron cable 
dead-ended for longer cable life; new 
apron design for increasing capacity, re- 
ducing overflow and facilitating loading 
by reducing friction; and a new overhead 
traveling sheave assembly which keeps dirt 
out of the sheaves and lengthens cable life. 
In addition to these innovations. the Model 










wat gas al 


Model LP Carryall 


LP incorporates positive ejection and regu- 
lated spread, controlled cutting, narrow 8 
ft. 6 in. cutting edge, tailgate cable pull 
at load center, and box beam arc welded 
construction for great strength and light 
weight. 

Designed for use behind a standard D8 
tractor, this unit combines easy loading 
with large capacity. Its ability to load 
easily and efficiently without the aid of a 
pusher makes it an economical unit for 
use either singly or in fleets. Easier load- 
ing is due to the narrow cutting blade and a 
newly designed blade base, the narrow 8 ft. 
6 in. width allowing greater drawbar pull 
to be applied per lineal foot of cutting edge. 

In order to operate the LP Carryall 
under all types of conditions, provision 
has been made to equip the scraper with 
either four 13.50 x 20 tires or two 18.00 
x 24s in the rear and, in the front, either 
two 13.50 x 20s or two 18.00 x 24s. Further 
details are available through the manufac- 
turer or by writing R. & S., referring 
I res a -RS110 
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WITH THE 
MANUFACTURERS 


L. C. Allenbrand Succeeds G. E. Spain 


Caterpillar Tractor Co. has announced 
the appointment of L. C. Allenbrand as 
manager of the company’s sales develop- 
ment division. Mr. Allenbrand succeeds 
G. E. Spain, who has been promoted to 
general sales manager. 

Mr. Allenbrand was born near King 
City. Missouri, and received his early train- 
ing there. After attending the University 
of Missouri he went to work for the John 
Deere Plow Company of Kansas City in 
1923. In April, 1931, he joined the Cater- 
pillar Tractor Co. as a special representa- 
tive in the general sales department, which 
ultimately carried his activities to the 
Doyle Tractor and Equipment Co., “Cater- 
pillar” distributor at Visalia, California. 

Early in 1934 he returned to Caterpillar 
Tractor Co. at the Peoria, IIl., factory 
as assistant manager of the sales training 
division. He has held that position until 
the present time. During recent years he 
organized and has conducted the company’s 
program of sales meetings which are held 
at distributors’ offices throughout the 
United States and Canada. 


Pittsburgh Steel Company 
Appointments 


Robert L. Glose has been appointed Sales 
Manager and Thomas C. Phillips, Dealer 
Sales Manager of the newly established 
Construction Products Division of Pitts- 
burgh Steel Company, Pittsburgh, Pa. Mr. 
Glose has heretofore been Manager of 
Welded Fabric and Construction Products 
Sales for Pittsburgh Steel Company, and 
Mr. Phillips, who was associated with 
Pittsburgh Steel Company, has for the 
past 6 years been with Johns-Manville 
Corporation, New York. 

The Construction Products Division of 
Pittsburgh Steel Company will have charge 
of the sales of all of the company’s wire 
fabric construction producrs which include 
welded wire reinforcement for roads, 
streets, driveways, sidewalks, pools and 
reservoirs; for airport aprons and run- 
ways; for concrete pipe, sewers and cul- 
verts; for vaults, walls, floors and roofs; 
and the line of Pittsburgh Steeltex (wire 
reinforcement with integral paper backing) 
for plaster, stucco, stone and brick veneer 
and floors. Included also in the company’s 
construction products are Pittsburgh Safety 
Highway Guard and Cable Guard. 


\ll of these products have been widely 
7 stributed and are well known throughout 
their respective markets, and the company’s 
present policy in placing the sale of these 
related products under a single responsible 
onstruction products division will be grati- 
fying to the distributors and users of these 
products generally. The company’s several 
district offices also will have sales repre- 
sentatives for these special products for 
nore efficient service to the markets con- 

rned. 


Koppers Company Integrates 


Stockholders of The Wood Preserving 
Corporation, a Koppers Company subsidi- 
ary, at a special meeting Dec. 11, 1940, 
voted to liquidate the corporation. Its busi- 
ness will be conducted as an operating 
and sales division of Koppers Company 
after Dec. 31, this year, it is announced 
by G. B. Shipley, board chairman, and 
W. F. Munnikhuysen, president of the 
corporation. 

It was stated that this action was taken 
in order to simplify the Koppers corporate 
structure and to further integrate operat- 
ing and sales activities with other divi- 
sions of Koppers Company. It also stated 
that no changes will be made in the general 
management of Wood Preserving plants 
and that operations will be continued as 
at present. 


Charles J. O'Brien Joins Giles 
& Ransome 


Charles J. O’Brien, formerly service and 
sales engineer with the Blaw-Knox Co., 
in the eastern part of the United States, is 
now a member of the sales organization of 
Giles & Ransome, Equipment Dealers, 
Philadelphia, Pa. 


v 


Frank B. Hamerly Dies 


Frank B. Hamerly of Aurora, vice- 
president of the Independent Pneumatic 
Tool Company of Chicago, died Nov. 27th 
of a heart attack while inspecting the 
company’s plant at Los Angeles, Cal. Mr. 





age bin. 


* Weighing batchers for cement, 

i of any size required, equipped 
with either beam scales or 
springless dial scales manual 
or automatic types. 

¢ Conveying equipment for ele- 
vating cement into storage bins 
with necessary unloading equip- 
ment for receiving cement in 
hopper bottom cars, box cars, 
or from truck delivery. 

* Power unit and drive for con- 
veying equipment, either gaso- 
line or electric 
Interesting Blaw-Knox Bulk Cemer 
Plants are fully described in Catalog 
No. 1566. Write for a copy 
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Hamerly was 53 years old. He had lived in 
Aurora, where the company has a plant, 
for the last 28 years. His home was at 
82 South 4th Street in the suburb. He was 
the husband of Mrs. Mable Hamerly and 
the father of Joseph Hamerly and Mrs. 
Harry Callahan. 


v 


Henry M. Hale Enters Partnership 
With John R. Taylor 


Henry M. Hale, Eastern Sales Manager 
of Caterpillar Tractor Co. at Peoria, IIli- 
nois, has announced his resignation from 
that office to enter into partnership with 
John R. Taylor as the Taylor-Hale Ma- 
chinery Co. of Memphis, Tenn. From its 
headquarters in Memphis, the newly formed 
company will handle sales and service of 
“Caterpillar” products in an _ extensive 
southern area. 

Mr. Taylor, with whom Mr. Hale will 
be associated, is also a former employee of 
Caterpillar Tractor Co. He served in sev- 
eral sales promotional and sales adminis- 
trative capacities before leaving the com- 
pany to become general manager of the 
Memphis distributorship. 

The vacancy created by Mr. Hale’s resig- 
nation from the company is being filled by 
the advancement of George Rinck from 
assistant eastern sales manager to eastern 
sales manager. Mr. Rinck’s employment 
with “Caterpillar” has been in several 
Sales Department capacities. 

Kenneth (“Hy”) Cox is Mr. Rinck’s 
successor as Assistant Eastern Sales Man- 
ager. 


A complete job 
ready to go to work. 
They include: 

* Cement storage bins in a com- 

plete range of capacities, both 


portable and knockdown type, 
including steel roof for the stor- 
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“BERG” 
HI-WAY SURFACERS 


Model H-8 


MODEL H-8 


WITHOUT CLUTCH 


MODEL H-10 


WITH CLUTCH 


The above models are one-man, gaso- 
line driven machines, for surfacing 
concrete roads, streets, floors and 
other concrete paving. 

The Power Take-Off is an EXCLUSIVE 
FEATURE, permitting attachment of 
“BERG” flexible shaft equipment, for 
surfacing walls, bridges, culverts, etc. 
Pioneers in Concrete Surfacing 
Machinery. 

Write Dept. C 


THE CONCRETE SURFACING 
MACHINERY CO. 


CINCINNATI, OHIO 











PAVEMENT 
Demolishing 
Trimming & 
Cutting 


BREAKING 
The results obtained with the Novo 
Breaker in breaking up pavements, 
bridge floors, drives, curbs, etc., have 
proved beyond a doubt that here is the 
fastest, cheapest breaking method. 


CUTTING 
Hammer equipped with shearing knife 
is used for trench work, cutting with- 
out breakback in reinforced concrete. 
Also used in frost & trimming. 


costs 
Let us tell you the surprisingly low 
cost figure at which pavements can be 


broken by this method. It mounts on 
your truck. Send for information. 


246 Porter St. 


NOVO ENGINE COMPANY 


LANSING . MICHICAN 














NEW TRADE LITERATURE 








Bituvia for Better Tar Roads is a vest- 
pocket companion for users of tar prod- 
ucts, prepared by the Reilly Tar & Chem- 
ical Corporation, Merchants Bank Build- 
ing, Indianapolis, Ind. This little book, 
which has an eggshell leather binding, 
contains 42 pages of useful information 
for better tar roads. In it you will find 
road tar specifications, quantity tabula- 
tions for road materials, road tar con- 
version tables, weights and measures, and 
etc. It also provides many single lined 
and graphic ruled pages for you to jot 
down notes for future reference. One can 
be obtained by request. 


How To Choose a Slide Rule is the title 
of a booklet prepared by Don Herold for 
Keuffel & Esser & Co. It contains 24 
pages, has 26 illustrations, and is printed 
in 2 colors. This humorous publication ex- 
plains for the first time the difference be- 
tween various types of slide rules avail- 
able, in straight forward, salty language. 
Although written primarily for students 
in engineering colleges. the booklet con- 
tains slide rule information of interest to 
the entire engineering profession. Copies 
may be obtained upon request by writing 
to Roaps AND STREETS. 


Black Top Distributor Slide Rule —With 
the announcement of the “Computator,” 
a new computating slide rule for operators 
of Etnyre “Black Topper” distributors, 
control of the machines has become so 
simple that “even a schoolboy can operate 
it, according to an announcement by execu- 
tives of E. D. Etnyre & Co., Oregon, IIli- 
nois. Not only has operation been simpli- 
fied, but guesswork on the part of the 
operator has been removed, resulting in 
accurate control of every phase of dis- 
tribution. 


For the convenience of the operator and 
to reduce the overall size of the slide rule, 
the “Computator” has tables on both sides. 
By following the instruction sheet and 
using the specially designed slides. it is 
possible to quickly determine the Bitumeter 
or Tachometer settings for spray bar lengths 
of from 3 ft. to 30 ft., the material re- 
quired for application up to 3 gals. per 
square yard, and the solution of any multi- 
plication, division or percentage problem. 


Printed on heavy, toughened cardboard 
. precision die-cut for accuracy .. . 
hot-press laminated with heavy cellophane 
... the “Computator” is not only durable, 
but highly resistant to finger smudges. 
Deposits on the smooth surface can be 
quickly removed with a damp cloth. Copies 
of the “Computator” may be obtained for 
$1.00 each by writing direct to the com- 
pany’s main office at Oregon, Illinois. 


Dredge Buckets—For the dredging op- 
erator Amsco has prepared a bulletin, No. 
1140, to describe and illustrate their rivet- 
less lip dredge buckets. This two-page 
folder, printed in 2 colors, itemizes 12 
points of superiority of their product in a 
clear and concise manner. Copies are avail- 
able upon request through Roaps AND 
STREETS. 
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Cecaesieil 
SCREENING and 
WASHING UNITS 


| @ UP TO 2000 TONS A DAY @ 





Crushers Bins Drag-Lines 
Elevators Pulverizers “GAYCO” 
Sweepers m eeders Centrifugal 
Screens ettles Air Separa- 
Wash Boxes Conveyors tors 








UNIVERSAL ROAD MACHINERY CO. 
Kingston, N. Y. 
Canadien Representatives: F.H. Hopkins & Co., Ltd. | 


340 Canada Cement Co., Montreal, Que., Can. 
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For Better Roads, put a WORKMAN 
Machine on the job. 3 sizes: 
THE GENERAL ¢ THE SUPER 
THE MASTER 
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ASPHALT PLANTS AND 
PAVING CONTRACTORS 
BE PREPARED for airport, road, 


defense construction and mainten- 
ance projects by manufacturing as- 
phalt emulsion stabilizer for your 
own mixing plant or for resale. 


PRODUCE 
HEADLEY Emulsified ASPHALTS 


Slow Break—Stabilizer—Cold Patch 
Quick Break Penetration 


We furnish simp! quip t and 
manufacturing assistance. 


ASPHALT PROCESS CORPORATION 
UPPER DARBY, PENNSYLVANIA 














COMFORT. 


* ___ CHICAGO 


sachet ROOMS 
€ § a 
; fron BATH 


HAMILTON HOTEL 


RN ST NEAR MADISON 











